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TO CUT POWER COST 
AND BOOST TONNAGE WITH 


Voot BRINE COOLERS 


DOWN GOES POWER COST AND UP GOES TONNAGE 
when old evaporators are replaced with modern, Vogt Brine Coolers. 
The reason . . . maximum evaporating surface packed into a mini- 
mum of space with correct design and sound construction the 


controlling factors. 
WRITE FOR COMPLETE DETAILS ; i ; 
ASK FOR BULLETIN BC2 Vertical Multipass type coolers can be furnished for use where 


floor space is limited and ample head room is available. 


MULTIPASS TYPE 





LOWER YOUR POWER 


SINGLEPASS TYPE 


wmdard for ce f 





INSTALL MODERN VOGT BRINE COOLERS 
HENRY VOGT MACHINE CO., Inc., LOUISVILLE 10, KENTUCKY 


Branch Offices New York Chicago Cleveland Philadelphia Dallas 
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UPPER CORNER 
CONSTRUCTION’ 





LOWER CORNER 
CONSTRUCTION 


COOLER-FREEZER DOOR X-52 PLYWOOD PANEL DOOR 

@ Modern streamlined job @ Plywood front and back @ Maximum insulation fill 
@ 100% “Douglas Fir’ @ Extra heavy-duty hardware © Most possible rigidity 

© Sanitary hardware @ Special type gaskets © Allows reversal of swing 


FOR 
TEMPERATURES 
—0 to —100 


ee 


= i « 
ea 


mmr ant ineseno 


: . ns VESTIBULE DOOR 
LOW TEMPERATURE DOOR SUPER FREEZER (OVER-LAP) DOOR © Save time—labor 

@ Entire metal-clad front @ Extra-heavy construction © Save refrigeration 

@ Extra heavy-duty hardware @ Extra-heavy duty gaskets @ Large plant operation 

© Special type gaskets @ Extra heavy-duty hardware 


4 . 


TRACK DOOR AUTO-CLOSE DOOR DOUBLE DOOR 
© For abattoirs @ For loading dock © For palletizing 
@ Meat handling rails © Intra-cooler doors @ For carloading 
@ Banana rooms @ Heavy trucking © For elevator shafts 


BUTCHER BOY REFRIGERATOR DOOR CO. © HARVARD, ILL. 
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SLUDGE AND WAX ELIMINATED. A firm engaged in 
constructing and servicing industrial refrigeration equipment 
had constant trouble with compressor mm Every oil tried 
lost viscosity excessively under high operating temperatures, 


vaporized and formed sludge, or formed wax at low tempera- 


Here are typical examples of how Suniso Refriger- 
ation Oils are helpingincrease compressor efficiency 
and are keeping refrigeration system maintenance 
to a minimum. Following the lead of original 
equipment manufacturers, more and more main- 
tenance men and refrigeration engineers are safe- 


COMPRESSORS FREE OF SLUDGE AND CARBON at 
this large ice cream plant. The oil previously used formed 
carbon and sludge, the system required special filter handles, 
and special filtering equi mbet Sint the change to Suniso, 
four years ago, operation has been excellent: filters turn freely, 
oil consumption is down 66%, maintenance 33%. 


tures. Complaints were numerous and time lost on call-backs 
was costly. After consulting compressor manufacturers, the 
company switched to Suniso. This “Job Proved” refrigera- 
tion oil remy amy & solved all sludge, wax and low tempera- 
is organization. 


SUNISO HELPS INCREASE EFFICIENCY 
OF 3 REFRIGERATION SYSTEMS 


ture problems for t 


guarding the efficiency and reliability of their 
compressors with Suniso. 

Suniso Refrigeration Oils meet the require- 
ments of all compressors and all refrigerants. To 


get more information, write Sun O1 Company, 
Phila. 3, Pa., Dept. IR-10. 


SEPARATION TROUBLE ENDED. In this 15-ton ammonia 
compressor, the oil discolored badly and failed to separate 
properly from the refrigerant. Excessive amounts of oil 
carried over into the separators, lowering the efficiency of 
the entire system. With a switch to Suniso, separation, 
carryover and discoloration problems ended. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. @ SUN OIL COMPANY LTD., TORONTO & MONTREAL 


|> 
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A Vest Pocket Book 
of Valuable Data 


REFRIGERATION 
NOTE BOOK 


by PAUL B. REED 


Vest Pocket Size—3'% x5 inches 
204 Pages—Flexible Binding 


Tus NOTE BOOK of condensed 
refrigeration information represents 
many years of work in accumulating 
practical data—“culling out” all ex- 
traneous material—so as the author 
states, “the reader will find a handy 
and easily carried source of informa- 
tion not usually kept in memory.” 


You will be surprised at the wealth 
of material that has been included in 
this convenient and practical reference 
Note Book. It is written in layman’s 
language, without complicated formu- 
las. In short, it is a tool responsible 
for the operation of refrigeration 
equipment. 


$2.00 Postpaid 


Nickerson & Collins Co., Publishers 
433 N. Woller Ave., Chicago 44, Ill. 
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tion controls are behind the vertical motors. See story on page 23. 
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Air Conditioners Serve 
Multi-Room Applications 


ULTI-ZONE air conditioners, 

which provide both cooling and 
heating from a single unit to any 
number of separate conditioned areas, 
each with individual temperature 
control, has been introducd by the 
United States Air Conditioning Cor- 
poration, of Minneapolis. The new 
equipment is adapted to multi-room 
building applications where indepen- 
dent and variable cooling and heat- 
ing loads are encountered. 

Four models, designed to serve up 
to 12 to 16 separate zones and rang- 
ing in capacity from 7,500 to 18,000 
cubic feet per minute are available. 
The equipment is of sectional con- 
struction, consisting of filter, blower, 
heating coil, cooling coil and multiple 
zone mixing damper sections. 

Designated Type B multi-zone air 
conditioners, the units are of the 
blow through type. Air leaves the fan 
discharge and passes from the cool- 
ing and/or heating coil to the multi- 
ple zone damper section from which 


ZONE DUCT 


MIXING DAMPERS 


AIR FLOW THROUGH UNIT 
HEATED AIR 
COOLED AIR 


Cross-sectional diagram shows air 
flow through new multi-zone air 
conditioner. 


it is discharged through as many 
separate air streams as required for 
the individual zones. The mixing 
dampers for each zone operate inde- 
pendently. In this way, independent 
temperature regulation can be ob- 
tained for each zone and each sepa- 
rate air stream, whether it be for 
heating or cooling. 


For additional information, Circle 
No. 64 on Reader Inquiry Card. 


Plastic Finish For 
Floors and Other Areas 


A FLEXIBLE protective coating for 
application to all maintenance 
areas wherever corrosion is a special 
roblem is offered in Stonecote, made 
y the Stonhard Company, Philadel- 
phia, Pa. This is a special plastic 
formula applied by brush or spray 
method, on any masonry, metal or 
wood surface. It is useful in ware- 


This Floor Protected by Stonecote. 


houses, breweries, bottling plants, 
dairies and creameries and other in- 
dustrial plants. It is available in 
colors, which makes it usable for 
pipe line identification, also clear and 
aluminum. One gallon of Stonecote 


.covers approximately 400 square feet, 


New United States Air Conditioning Corporation multi-zone air 
conditioner designed to provide cooling and heating from a single 
to separate and independently controlled conditioning areas. 








For your convenience in securing 
additional information on any 
product desired, use the conven- 
ient Reader Inquiry Card. 








depending upon the porosity of the 
surface, and is available in one, five, 
and 54-gallon containers. 

For additional mformation, circle 
60 on Reader Inquiry Card. 


New Hyrdaulic Elevator 
For Shipping Platform 


A NEW shipping platform elevator, 
the Load-O-Matic is being offered 
by the Field Engineering Company, 
Jamestown, N. Y. Electrical switches 
control the elevator movement, either 
above or below the loading dock level, 
without need for operator attention. 
The elevator operates with load move- 
ments on and off its 8% ft. by 4 ft. 
top to load and unload motor truck 
or freight cars that stand within its 
30 or 60 inch verticle range 








rw’ 


New Load-O-Matic Shipping 
Platform Elevator. 


A loaded or empty warehouse truck 
is moved onto the platform, as it 
stands flush with a shipping platform, 
until the truck wheels contact a 
switch bar. This bar rolls over for- 
ward under wheel pressure to close a 
switch circuit to pump motor and plat- 
form rises. A hinged leveling ramp, 
which is thrown over against back of 
motor truck, begins to hinge forward 
until it comes to rest in a horizontal 
position on the floor of the motor 
truck. At this point it operates a limit 
switch to open the motor circuit and 
brings platform to rest flush with the 
truck body. The industrial truck is 
then moved into the vehicle body; the 
elevator standing in stationary po- 
sition until the loaded or empty truck 
is returned to again strike the switch 
bar and operate another switch that 
opens a solenoid valve releasing oil 
from pressure cylinder. The elevator 
then moves down until a switch closes 
the solenoid valve and brings the ele- 
vator to rest flush with shipping plat- 
form. 

If motor truck floor is below ship- 
ping platform then when hinged level- 
ing ramp is wn over it slants 
down reversing all action so that when 
industrial truck wheels move switch 
bar forward, platform descends to low 
motor truck level. 

For additional information, circle 
66 on Reader Inquiry Card. 
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New Centrifugal Refrigerating Machines 


LINE of new, small 75 to 200-ton centrifugal refrig- 

erating machines has been announced by Carrier 
Corporation. The new unit expands Carrier’s line of cen- 
trifugals already available in sizes ranging from 200 up 
to 2000 tons. The new machine extends the advantages of 
Carrier centrifugal cooling to smaller installations. These 
advantages include long machine life at high efficiency, 
compactness, freedom from servicing problems and auto- 
matic response to the cooling load. 






New Carrier Centrifugal Refrigerating Machine 


The Carrier centrifugal is the only one in this size range 
which can be connected to any type of drive desired, 
electric motor, diesel, or steam turbine. It can be adapted 
to automatic constant speed with synchronous motors so 
that building. or plant power factor correction can be 
furnished when this is desired. 


For additional information, Circle 71 on Reader Inquiry 
Card. 


Refrigerated Containers For Frozen Foods 


REFRIGERATED container for frozen foods has been 
announced by the Reynolds Metals Company, Louis- 
ville, Ky. In addition to retaining low temperatures, the 
package provides protection against dehydration. The 
Wrap-Pak consists of an aluminum-foil tray, which serves 
as the actual container, a paperboard cover (plain or 


Wrap-Pak Container for Frozen Foods 


foil-laminated) and a Reyseal (foil-laminated sheet), 
overwrap. The combination of the aluminum tray and 
the foil-laminated overwrap, the company says, accounts 
for the excellent dehydration-resistance. The quick-freez- 
ing qualities of the package result from the already 
widely - recognized high cold conducting qualities of 
aluminum. And, the rectangular shape of the Wrap-Pak 
consumes minimum space in market freezers. 

For additional information, circle 52 on Reader Inquiry 
card. 
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Prevent Profit-Eating Downtime 


(aces ROS 





20-Ton Howe Ammonia Compressor—Veterans Hospital— 
San Fernando, Calif. 
Distributor: Hugh Robinson & Son, Los Angeles 


HOWE Standard Ammonia Compressors, to 150 
tons, are built right from the start, thus averting 
costly downtime due to mechanical failure. Many 
users write us they have operated Howe units for 
10, 15, even 25 consecutive years with surprisingly 
low operating costs. Efficiency from both a power 
and maintenance standpoint have been of prime 
importance for over 41 years at HOWE. For your 
“preventive maintenance” program, consult Howe 
engineers for replacement, remodeling, or an en- 
tirely new refrigeration system. 

41 YEARS OF SPECIALIZATION INSURE SAVINGS 
Since 1912, manufacturers of ammonia compres- 
sors, condensers, coolers, fin coils, locker freezing 
units, air conditioning (cooling) equipment. 


Write for literature 


EE @ WE; ICE MACHINE CO. 


2829 MONTROSE AVENUE + CHICAGO 18, ILLINOIS 
Distributors in Principal Cities + Cable Address: HIMCO, Chicago 


Howe Polar Circle Coil Fish Freezer Storage. 
Distributor: Euth Lambrecht, Detroit. 
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TAKE A TIP FROM A COMPANY THAT’S MADE 


Mr, W. L. Bell 
Chattanooga Manager 

, American Service Company 
Atlanta, Go. 


ERVICE CO. ---- 


“We have used Union a .| (New ice vending stations have been a 
Wet Strength Paper ice ; : I. profitable investment for American 
Bags for the past several = Service Company of Atlanta, Ga. These 


years. We now are using automatic, around-the-clock salesmen 
them exclusively at our plat- 


oem, ta one Vending. Sta- fn make new customers for crushed ice, en- 


tions, and through grocery S/O MH courage more frequent purchases. 
stores and fruit stands. We 


isfied.” 
ee American also promotes sale of pack- 


aged ice by continuous distribution of 
leaflets. Customers are urged to drive 
to the plant for quick pick-up or to tele- 
phone their order. a 


Route MEN are encouraged to push 
packaged ice, both by suggestion and 
through use of the advertising leaflets. 
Advertising illustration shows the sani- 
tary, wet-strength bag clearly. 








Exrra outlets boost packaged ice rev- 
enue too. American has had good results 
selling through grocery stores and fruit 
stands. 
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New Equipment—Continued 





New Control Valve 


NEW “Type D-53” Diaphragm 
Operated Control valve is an- 
nounced by A. W. Cash Valve Mfg. 
Corpn. Applications are wide and 
varied; in addition to use as a control 
valve on water cooled compressors, it 
has found use as a cooling water con- 
trol, valve, air operated, on paper 
roll brakes, an air operated unloader 
valve for one of the leading compres- 
sor companies, and acceptance in the 
refrigeration field on compressors. 


HS h 
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New Cash Acme Control Valve 


The valve is intended for uses wher- 
ever it is desirable to control line 
flow (air, water, various chemicals 
and gases) by application of an inde- 
pendent pressure applied to the dia- 
phragm. An outstanding feature is 
its high capacity, equal to normal %4 
inch valves on the market. 

For additional information, circle 
12 on Reader Inquiry Card. 


New Twin Pinion 
Syncrogear Motor 


ANEW principle in geared motors 
has been developed by U. S. Mo- 
tors in their Type GL Syncrogear. 
By using two secondary pinions to 
drive the output gear, U. S. engineers 
have doubled the effective torque ra- 
ting of a conventional single pinion 
and gear unit. Incorporating the use 
of a splined herringbone pinion to 
equally divide the load between the 
two secondary pinions, the Type GL 
Syncrogear produces high torque at 
low speeds. 


"li ' a: a 
ee y 


New Twin Pinion Synchrogear 
Motor 
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Available with ratings of 5 to 25 
hp and with speeds from 30 to 84 rpm, 
the Type GL has asbestos-protected 
windings, normalized castings, solid 
centricast rotors and Lubriflush lubri- 
cation. For additional information 
write U. S. Electrical Motors, Inc., 
200 East Slauson Avenue, Los An- 
geles, 54, Calif. 

For additional information, Circle 
No. 57 on Reader Inquiry Card 


Joining Metals 


ETALS can now be bonded to- 
gether as easily as — an en- 
velope. That’s the latest development 
from the Industrial Division of Amer- 
ican Silver Company, Inc. Secret of 


the process is the company’s ‘‘Braze- 
Clad’”” metals — metal strip (ferrous 
or non-ferrous) clad on one or both 
sides with layers of silver brazing al- 
loy of any specified thickness or melt- 
ing range. In joining metals with this 
new material, the “‘Braze-Clad’”’ met- 
als are placed along the area to be 
joined much like an adhesive is plac- 
ed along the flap of an envelope. 

American ver’s ‘“Braze-Clad”’ 
metal strip is available in coils or 
straight lengths in widths up to 4 
inches, and in over-all thickness from 
% down to .003 in. Typical applica- 
tions in the refrigeration, air con- 
ditioning, heating and plumbing in- 
dustries include: joints of large area 
in pump, valve and engine parts; 
pressure-tight joints in high-pressure 
pipe lines; blind joints in cooler and 
condenser parts and temperature con- 
trol instrument parts; and many 
more. 

For additional information, Circle 
No. 53 on Reader Inquiry Card. 





G-W Introduces New Conveyor Belt ice Cube Maker 


T= Gifford-Wood Company, Hud- 
son, N. Y., will exhibit its new 
automatic Cascade Ice Cube Maker at 
the National Association of Ice Indus- 
tries Convention Show, Nov. 17-20 at 
the Statler Hotel in Washington. 

The mechanized Cascade Ice Cube 
Maker is expected to be one of the 
major developments to occur within 
the industry during recent years. It 
produces up to five tons of cubes per 
day with virtually no labor and at a 
fraction of the present cost. In addi- 
tion to the high production, low cost 
features, this machine produces solid, 
crystal-clear, near-perfect cubes. 

The machine comprises a continu- 
ous belt of aluminum molds which 
pass over a spray of brine which 
freezes the water in the cube cups. 
Radiant heat lamps then thaw the 
cubes loose and they discharge into 
a chute for distribution to outgoing 
delivery trucks. 

Clear ice is obtained by jetting a 
fine stream of air into each cube cup 
during the freezing process. This cir- 
culates the water during freezing and 


80 sq. ft. of floor space or can be sus- 
pended from the ceiling. This com- 
pares with approximately 200 sq. ft. 
now required for five tons can ice 
and saw-type cuber production. 
This equipment can be used with 
an existing brine system or can be 
supplied with a separate brine cooler 
and refrigeration unit. Cube mold 
sections are completely sealed so no 








Cross sectional drawi of new G-W ice 
cube masini 


water can pass into the brine, nor can 
brine enter the cube molds. The brine 














Brine Retern ty Brine Ton bt 


Side view sectional drawing of new G-W ice cube maker. 


any mineral content is frozen in the 
center of the cube. Where water with 
high mineral content is encountered, 
the center of each cube may be blown 
out and refilled with fresh water for 
final freezing. This, of course, avoids 
the cloudy appearance which creates 
strong consumer objection and here- 
tofore has been the major obstacle in 
— clear, solid cubes in quan- 
tity. 

The Cascade Cuber requires only 
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tank and enclosing cabinet are insu- 
lated to retain low temperatures in 
the freezing section. The top of the 
cabinet is open so that surplus warm 
air from the heat lamps can escape 
and not retard freezing. Power and 
maintenance costs are extremely low. 
Visitors may inspect this machine at 
the G-W booth at the National Ice 
Convention. 

For additional information Circle | 
74 on Reader Inquiry Card. 





Specify 


construction 
FLOORS 


CEILINGS 


These easy-to-use LAYKOLD patna are 

applied cold, with spray, brush or trowel 

@ LAYKOLD INSULATION ADHESIVE, for vapor barriers 
and for holding all types of insulating materials. 


@ LAYKOLD CEMENT, a special product for holding 
rigid-type insulation on masonry or concrete surfaces. 


@ LAYKOLD WEATHERCOAT, for protection of exposed 


insulated surfaces 
Send for Illustrated Bulletin 


APA ERICAN 
Bitwrmuls 2. Asphalt 
: COMPAN Y 


200 BUSH ST., SAN FRANCISCO 4, CALIF. 
Rad yoga ety Perth Amboy, N.J. Baltimore 3, Md. Mobile, Ala. 
5, Ohio Tucson, Ariz. Seattle, Wash. Baton Ro Rouge 2,La. St. Louis 17, Mo: 
poor "Cal, Oakland 1, Calif, Portland 7, Ore. Washington 6, 0.C. San Juan 23, PR 
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Dallas Hospital Air Conditioned 


HAT is believed to be the largest hospital installa- 

tion of room air conditioners in the Dallas area 
has been completed in St. Paul’s Hospital, Dallas, Tex., 
it was announced by Carrier Corporation. Ninety-nine 
room units were included in the installation to take care 
of all rooms on the sixth floor of the hospital and a num- 
ber on other floors. Two Carrier self-contained Weather- 
makers have also been installed for the emergency and 
physical therapy departments, and the chapel. Total 
capacity of the units is equivalent to melting 180,000 
Ibs. of ice per day. 

“The room air conditioners were the fulfillment of 
plans to make St. Paul’s modern in every respect,” Sister 
Mary Helen, Administrator of the hospital which was 
opened in 1896, said. “These units were obtained primar- 
ily for the comfort of the patients so that they could 
adjust the temperature in the individual rooms to suit 
themselves,” she continued. “In addition, clean fresh, 
purified air is of particular help to hospital patients pro- 
viding them with a healthy, comfortable atmosphere. The 
rooms can be kept cleaner and unpleasant odors are 
dispelled as the Carrier room conditioners twice filter 
the air.” 

The Baylor Hospital in Dallas furnishes Carrier with 
another first in this Texas city. It is the largest Dallas 
hospital to be completely air conditioned by a permanent 
conduit system providing year-round cooling and heating. 





Mechanically Refrigerated Trucks for Milk 


SE of mechanically refrigerated trucks for delivery 

of milk to homes and stores is being tried out in 
Portsmouth, Ohio by Borden’s. Each truck is like a large 
refrigerator on wheels and holds more than 1,300 quarts 
of milk at a temperature of 38 degrees. 

It’s a big part of a $200,000 improvement program 
launched by the dairy which includes enlargement of 
the Borden plant, addition of new plant equipment and 
a new fleet of trucks. More than 2,150 square feet of 
floor space is being added in a two-story addition hous- 
ing modern paper packaging and processing equipment. 

Already installed are massive milk-holding tanks that 
will supply two new stainless steel milk-packaging ma- 
chines. The machines automatically set up, fill and seal 
paper milk containers. New laboratory equipment and 
power conveyor are being added to control and stream- 
line the modern milk processing operations. 


Rails Seeking Increase For Refrigeration 


HE railroad industry has asked the Interstate Com- 

merce Commission for a general increase in its 
charges for refrigeration services. The petition said such 
services, supplied for perishable freight, had been pro- 
vided at a loss of about $12 million in 1951. 

The railroads asked that rates for “full protection 
from origin to destination” be hiked 31.6 percent and 
that charges for various lesser refrigeration services be 
increased on a sliding scale ranging from four to 82 
percent. The carriers said these revisions would yield a 
fair return, but did not estimate what the new revenues 
might total. 

The ICC granted two 15 percent increases in rail 
refrigeration charges after World War II, but rejected 
pleas for further hikes in 1949 and 1952. 
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Cold Storage Frozen Fruit * 
In-Movement Sets Record © 0 a 


HE July seasonal net gain in frozen fruit stocks, an 

increase of 115 million pounds, set an all-time record, 
the Agriculture Department has reported. Total holdings 
at the end of July amounted to 292 million pounds, slight- 
ly less than those a year earlier despite the fact that 
stocks accumulated during the month were twice those 
in July, 1952. i 

Stocks of peaches and strawberries were the only two 
fruit items in excess of their respective five year average 
and 1952 stocks, while plums and prunes were about 
average for July 31. Stocks of each of the remaining 
frozen fruit items were below average for July 31 and 
with the exception of young, logan and boysenberries, 
were also below their respective 1952 levels. 

Frozen vegetable stocks were increased by near record 
amounts during July. An 81-million pound net gain raised 
national holdings to 465 million pounds, the largest 
amount ever reported in storage on July 31. These record 
stocks and near record gain is attributable largely to 
the increase in frozen peas, 97 million pounds—which 
brought national frozen pea holdings up to 193 million 
pounds. 


Food Firm to Expand Plant 


PLANT addition which will make Foster Frozen 
Foods, Inc. Denver, Colo. the largest operation of 
its kind between the Mississippi river and the west 
coast, is to be built this fall adjacent to the original 
structure at 1421 Oneida street. Bids now are being 
asked for the general contract. The two-story addition, 
with its freezing machinery will cost about $150,000. 
Prime feature of the new section will be a “sharp 
freeze” tunnel, eight and one-half feet wide and forty- 
one and one-half feet long in which air cooled to thirty 
degrees below zero will be blasted over carts of food. The 
blast will be capable of freezing a chicken solid in five 
minutes. Capacity of this “sharp freeze” unit is 25,000 
pounds daily. Wilson & Co., engineers of Denver, de- 
signed the plant addition. 


Navy Refrigerator Ships to be Built 


ONSTRUCTION contracts for two specially designed . 
Navy refrigerator ships have been awarded to the 
Ingalls Shipbuilding Company of Mississippi, it was an- 
nounced in Washington by Louis S. Rothschild, chairman 
of the Federal Maritime Board. Bids on the contracts 
were opened some weeks ago, and the board said the low 
tender was by the Southern yard, which is to build the 
ships at $12,440,000 each. 

Details of the two vessels have been kept secret beyond 
the general measurements. They will be steamships, about 
500 feet in length, and will be basically merchant types. 
Technically the Navy calls them refrigerated stores issue 
ships. They were designed by George Sharp, Inc., of 
New York. This type of vessel is used as naval oilers are, 
for replenishing the supplies of fleet units at sea. 


Warehouse Increases Space 


HE National Terminals Corp., Cleveland, Ohio has 

completed the converting of two coolers to freezers, 
bringing its total freezer space up to 1,336,000 cu ft. In 
addition, some common storage space was converted to 
cooler, bringing the cooler space total up to 619,000 cu ft. 
National Terminal’s total gross refrigerated space is now 
1,955,000 cu ft. 
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90 YEARS! 


Most_ Models Available 
For Immediate 
Delivery ... 


Fifty years of experience in the 
manufacturing of refrigeration 
equipment has given Ster- 
ling’s engineers the know. 
how to build dependa- 
bility into every type 
of refrigeration. De- 
pendability that 
is known the 
world over! 
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TING OUT LOW-COST 


Pow Rk AFTER... how many years 
would you guess? 


You're looking at a Cat* Sixty Engine in the plant 
of Williams Bros. Ice and Ice Cream Co., Oklahoma City, 
Oklahoma. It is approximately 26 years of age. Like a lot 
of other veteran Caterpillar units, it is still earning its 
keep with profitable performance. 


“We bought this engine, used, in 1937,” Everett E. 
Williams says. “We overhauled it and put it in service in 
the summer of 1938. We have it pulling a 47-HP electric 
load. It goes in service for the summer run about June 
Ist each year and is in constant service for about one hun- 
dred days. Last summer it was run continuously without 
stop for 45 days—this was a 24-hour-a-day run.” 


Records kept over a 10-year span show that parts have 
been a minor item—less than $250—or about $25 a year. 
Mr. Williams again: “This engine has given us cheap power 
at a cost far below anything we anticipated. The most 
remarkable thing is we can still obtain parts for it.” 


Today, as years ago, it’s Caterpillar policy to build long 
life into its engines. Naturally, there have been many 
improvements. Today’s rugged yellow Diesels can outwork 


and outsave the old-timers. They’re simple to operate and 
maintain, use low-cost No. 2 furnace oil without fouling 
and run with a minimum of down time. And if you need 
service, you get it fast from your Caterpillar Dealer. 


He has exactly the right unit for your needs— engines 
and electric sets in 12 sizes up to 500 HP and 315 KW. 
Ask him to show you how Caterpillar power can pay off 
in your plant! 


Caterpillar, Peoria, Illinois. 


Circle No. 9 on Reader Service Card 
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In the Spotlight 


PRECOOLING of sweet cher- 
ries was the subject of recent ex- 
perimental study by the Bureau 
of Plant Industry, Soils and Agri- 
cultureal Research Administra- 
tion, U. S. Dept. of Agriculture, 
Wenatchee, Wash. In this study, 
specific figures on the rate of 
cooling under different condi- 
tions were obtained. A report on 
the study and results shows that 
when cherries in consumer pack- 
ages are to be cooled, air veloci- 
ties greater than those used for 
cooling fruit in standard lugs 
should be used. A review of the 
study starts on page 13. 


GOOD MAINTENANCE and 
operator procedure in cold stor- 
age plants was the subject of .a 
paper presented at a recent meet- 
ing of the National Association 
of Practical Refrigerating Engi- 
neers. In this paper, the authors, 
_ Harold P. Hayes, dean of engi- 
neering at California State Poly- 
technic College, and Joseph W. 
Sullivan, Modern Ice & Cold 
Storage Company, San Jose, 
Calif., described the plan used at 
the Modern plant to institute and 
conduct a careful operational and 
maintenance plan which has 
been very successful. The paper 
starts on page 17. 


A NEW COOLING SYSTEM 
in synthetic rubber plants has re- 
duced the reaction time in shell 
vessels to less than half the for- 
mer nine hours, and promises the 
possibility of doubling produc- 
tion. Also a vital feature of the 
new system is the sensitive and 
quick control which it affords. 
For story and pictures of this 
new process, see page 23. 


CANADA has found a “for- 
eign” market for ice. Last June, 
$144 worth of ice was exported to 
Alaska. 
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REFRIGERATOR CARS 
equipped with mechanical re- 
frigeration systems are becom- 
ing an important element of rail- 
road refrigerated transport. How 
the need for low temperature 
movement of frozen foods and 
other perishables is being met by 
leading carriers and refrigerated 
transport concerns is told in a 
comprehensive article by recog- 
nized authorities in the field. 
These cars have their own self- 
contained refrigerating systems 
with closely controlled tempera- 
tures, usually operated at about 
minus 10 F in the loading space. 
The article starts on page 32. 


A COOLING-HEATING sys- 
tem has been installed in the 
penthouse in the new engineer- 
ing and office building of the 
Boeing Airplane Company at Se- 
attle, Wash. The entire system is 
automatic and needs only to be 
checked at certain intervals by a 
maintenance man. It is operated 
entirely from a huge control pan- 
el, dotted with red and green 
lights. For details of this unique 
installation see page 25. 


A MODERN PRODUCE mar- 
ket has been opened by the St. 
Louis Produce Market, replacing 
the old setup. Individual refrig- 
erating equipment has been in- 
stalled by twenty-eight whole- 
salers. A banana room has been 
included to accommodate a car- 
load of bananas, designed to re- 
produce perfect ripening and 
storage conditions. For descrip- 
tion and pictures of this new 
market, see page 27. 


THE MENACE of abandoned 
refrigerators has stirred a num- 
ber of communities to action 
through city ordinances and 
other means to eradicate this po- 
tential danger to children. The 
situation is reviewed in the ar- 
ticle on page 22. 
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THE CENTRIFUGAL PUMP 
provides the cheapest means for 
transferring liquids that has been 
developed. An interesting discus- 
sion of its characteristics and 
operating details is given in the 
article starting on page 40. Prac- 
tical formulas and charts are 
plotted for assistance and guid- 
ance of the operating engineer. 
Basic hydraulic laws are out- 
lined, and principal causes of 
cavitation are given. 


THE REFRIGERATION and 
Air Conditioning Exposition to 
be held in Cleveland November 
9-12 promises to be the greatest 
the industry has ever had, ac- 
cording to advance reports. More 
than 5,000 refrigerator models 
and component parts will be on 
display in the big Cleveland aud- 
itorium. For additional details 
see page 31. 


PEACH PRODUCTION is esti- 
mated at 64,009,000 bushels as of 
August 1, two percent above last 
season but 4 per cent below aver- 
age. Consumer purchases of froz- 
en oranges, frozen juices, and 
canned single strength juice dur- 
ing July were equivalent to 
about 5,727,000 boxes of fresh 
fruit, 125,000 boxes over the July 
1952 figure. The bulk of the crop 
went for frozen concentrate. 


BUTTER purchases by the 
Commodity Credit Corporation 
from April 1 through July 23, 
totaled 172.4 million pounds. Of 
this 5.8 million pounds have been 
taken by the Quartermaster 
Corp. From April 1 through July 
24, CCC bought 135.8 pounds of 
cheddar cheese, with 35 million 
pounds being disposed of, mostly 
through the school lunch pro- 
gram. 


ORANGES, a total of 82,800,- 
000 boxes, were consumed by the 
American people during the 
twelve months ended June 1, ac- 
cording to Market Research Corp. 
Of this, 46 percent went into 
frozen concentrated orange juice, 
38 percent was used as fresh or- 
anges and 16 percent was canned. 
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PRECOOLING OF SWEET CHERRIES 


Results of studies made on rate of precooling carloads of 
double row faced cherries, packed in standard wooden lugs 
and loose fruit in consumer sized packages. 


HILE the major tonnage of 

sweet cherries is still packaged 
in double row faced lugs, an increas- 
ing amount of the crop is being placed 
in small consumer packages of one 
pound or less and shipped in various 
sized master containers. Information 
on the rate of cooling of cherries in 
standard lugs and in master cartons 
of consumer packages is limited. 


Objects of this Study 


Studies were made of the rate of 
precooling of carloads of double row 
faced cherries packed in standard 
wooden lugs and of loose fruit in mas- 
ter cartons of consumer sized pack- 
ages when cooled with a_ portable 
mechanical car precooling unit. 

Cooling rates of unpacked and pack- 
ed cherries in various commercial 
storage rooms were obtained and are 
presented. 

Information was also to be develop- 
ed on the rate of cooling of fruit in 
lugs and cartons under laboratory cold 
storage conditions wherein tempera- 
ture and air velocity were under close 
control. 


Methods and Packages 


The car precooling work was per- 
formed at The Dalles, Oregon at the 


NOTE: A portion of this study was made 
bo the Research and Marketing Act of 


By G. F. Sainsbury, Fisk Ger- 
hardt, and H. W. Siegelman, Bu- 
reau of Plant Industry, Soils and 
Agricultural Engineering, Agri- 
cultural Research Administra- 
tion, U. S. Department of Agri- 
culture, Wenatchee, Wash. 





packing plant of a cooperating ship- 
per. It was impossible to obtain car 
loads of solid cartons because of 
previous unsatisfactory results from 
such shipments. This season the ship- 
per placed cartons only on top of the 
regular load of standard lugs. For 
this reason it was impossible to ob- 
tain rates of cooling of solid loads 
of cherries in master cartons. Such 
data as were obtained originated from 
cartons floated on top of regular lug 
loads. 

The mechanical precooling unit was 
operated for periods of 4 to 5 hours 
only as per agreement between the 
shipper and the precooling company. 

Fine wire copper-constantan ther- 
mocouples were used to obtain com- 
modity and air temperatures at 16 
positions in the loaded refrigerated 
cars as indicated in Table 1. Temper- 
atures were obtained with a Brown 
Electronik recording potentiometer 
(Fig. 1). The same instrument was 
used in studying the rates of cooling 
of cherries under laboratory condi- 
tions. In many of the commercial op- 


erations studied this instrument, 
shown in Fig. 1, was used to take tem- 
peratures at 32 positions in the room. 
Some of the first commercial storage 
studies were made using a manually 
balanced potentiometer for taking in- 
termittent readings during the cooling 
period. 


In the car precooling work the 
standard double row faced 15-lb. lug, 
and a master carton carrying 24 - 1 lb. 
Lumarith bags of fruit were used. 


Air velocity measurements at stack 
locations were made with a hot-wire 
type anemometer having a long lead 
on the sensing element so that it 
could be dropped down between stacks 
and obtain velocity readings at the 
test box locations. The term “air 
velocity” is applied to the air move- 
ment immediately adjacent to the 
boxes of test fruit. 


Uncertain destination and diversions 
of carlot shipments precluded the use 
of Ryan thermometers to obtain tran- 
sit temperatures in all of the pre- 
cooled cars except NRC 765. 


In the laboratory precooling tests, 
31 F air of varying horizontal and ver- 
tical velocity was passed over cher 
ries in (a) standard double row faced 
lugs, (b) Stadelman cartons (24 - 1 
lb. bags), and (c) Gilbert cartons 
(fiberboard flatties carrying 15 - 1 lb. 
plastic film wrapped bouquet type 
packages). 

















TaBLe 1. Coo.uinc Rates or CHERRIES In LuGs AND CARTONS IN REFRIGERATOR CarRS PRECOOLED WITH PORTABLE 
MecuanicaL Units. THe Da.ies, OREGON. JUNE, 1951. 
REX 6121 NRC 675 REX 6536 REX 6304 REX 6690 
ie ee sot 

Package Type f<= .38 a2 H = uf 938 F uth 33 F < 3 33% i sth as j i 

and Position* gus 228 2Ee § Bf& c&e FI #3E Es 5 235 Bee & gee 2 E § 
Carton — TD — CL 0.0988 63.8 584 54 0043 663 603 60005 ....... 70.0 64.0 6.0 0.051 61.5 53.2 8.3 0.241 
Carton — TQ — CL 0.006 64.3 45.5 18.8 0.165 66.9 63.7 3.2 0.025 .. Phe REL E Koes 71.1 65.5 5.6 0.033 598 55.4 44 0.163 
Carton — TB — CL 0.086 63.2 565 6.7 0.072 645 54.0 105 0.1% .... .... pas te oy : MES the 59.6 53.0 66 0.061 
lug — TB —CL—! 0.209 Leer eS 2 61.0 450 16.0 0.209 ’ ‘i rien ae 
-—_- —CL—1! 0.236 Se Ss, 67.8 48.5 19.3 0.177 593 40.1 19.2 0.296 .... Sigs Ke ee oe 
lug —CL—? 0.077 67.0 55.5 11.5 0.116 eas a eens ..... 0.5 56.0 145 . 62.2 592 3.0 0.038 
lug 4 — MB —CL—! 0.100 Ree Peee ca ; 592 500 92010... .... .... eles 
lug 4=—MQ—CL—! 0.114 69.1 544 14.7 0125 685 520 115 010... . ‘ 
Lug = Mg = §8 = 0.082 ny Sapte 705 59.2 11.3 0.08 ; ; p ih Sea EVAR a igs zs 

Lug —MD —CL—! 0.192 Hi 68.5 502 183 0.251 640 560 80 0134 .... Bt Te 
lug 4 — MQ —CL—? 0.5038 66.8 56.4 104 0.156 .. 5 hy Be reas 70.0 57.5 12.5 0.850 57.1 6.0 ‘on 
tug — MQ —S8S —? 0.151 oe e so cesses Th4 624 9.0 0077 615 515 106.0 0.225 
Lug — MD —CL—?* 0.480 65.5 49.4 16.1 0.875 page ge eat ona . 50.2 32.5 6.7 0.086 
lug — BB —CL—! 0.099 Capea - 89 499.9 90009 .... j ats Sehees 
lug — BQ —CL—! 0.230 ; esse ees, 60.0 49.4 10.6 0.201 63.8 495 143 0260 ... ae eee ate 
log —BQ —CL—? 0.415 62.1 88.3 8.8 0.488 0.0... cece ceeee Tani uae RCO 66.0 50.0 16.0 5/0 53.0 4.3 0.398 
Avg. all cartons 0.094 
Avg. all lugs 0.241 

*CRA (Cooling rate per degree temperature difference * Ratton ia om taioniad bo Se Siete ent abbreviations; the first letter indicates whether the box is top (T), 

A between commodity and air). middle (M) or bottom (B) in its stack; the second letter indicates whether the stack is at the ice bunker (B), quarter 
1 re hang em length (Q), on doorway (D). The last two letters indicate the stack position centerline (CL) or south side (SS) of the load. 
2 One layer of cartons above lug. 
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Fig. 1—Kecording potentiometer with thermocouples and lead wire 
* for recording temperatures at 32 positions in room. Leads range from 
60 to 120 ft. in length. 


The commercial storage tests were 
performed on standard double row 
faced 15 lb. lugs and on unpacked 
cherries in cleated field lugs contain- 
ing approximately 30 lbs. of cherries 
that are normally used to handle the 
fruit from the picking to the packing 
operation. 

A cooling rate of the product with 
respect to air temperature adjacent 
to the package (CRA) has been cal- 
culated for each test location. 

The temperature range through 
which the product cooled was divided 
by the cooling time and by the aver- 
age temperature difference during 
this time to obtain CRA. The average 
temperature difference was obtained 
by graphic measurement of the dif- 
ference between the fruit tempera- 
ture and adjacent air temperature 
curves. Expressing results in terms 
of cooling rates eliminates the vari- 
ables of initial fruit temperature and 
air temperature peculiar to each test 
and gives a figure that may be used 
for direct comparison of results’. 


Results 


Car Precooling—Data relative to 
the characteristics of the refrigerator 
cars and the type of loads used in 
the precooling studies are given in 
Table 2. Information relative to the 
cooling rates of the various cartons 
and standard lugs are summarized in 
Table 1. Variability in the cooling rate 
of similar positions in different cars 
is probably explained by variation 
in placement of air temperature ther- 
mocouples and by the variation of 
air flow caused by the arrangement 


4Sainsbury, G. F. “Improved Fruit Cool- 
me Methods,” Refrigerating aagpseeing. 
Vol. 59, No. 5, p. 464-469. May, 1951. 
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of the tarpaulin used to direct the 
air through the load. The cooling rate 
of all cartons averaged 0.004 F. per 
hour per degree T.D. while that for 
all standard lugs in the cars aver- 
aged 0.241 F. Thus, the cooling rate 
of all cartons even in the top exposed 
portion of the loads was only about 
40 percent as fast as that of the 
standard lug containers. 

During precooling both lugs and 
cartons cooled slower at the bunker 
than at the quarter length positions, 
and differences again were more 
noticeable in lugs than in cartons. 
When the load of lugs was covered by 
a layer of cartons, the cooling rate of 
the top lugs was noticeably slower 
than the middle and bottom layers 
of lugs. In fact the rate of cooling of 
the bottom lugs was considerably 
faster than when no cartons were 
placed in the load (0.415 F. compared 
to 0.230 F., respectively). These re- 
sults indicate that with cartons on 


top of the regular load an appreciable 
portion of the air supply above the 
load during precooling may circulate 
toward the bunker and back to the 
cooling unit along the floor racks and 
lower lug level of the load, rather 
than move through the load. 

During the precooling tests the fruit 
in the cartons in various top positions 
cooled an average of 7.4 F., while that 
in all positions of lug packages cool- 
ed an average of 11.6 F. The variance 
between these figures and a com- 
parison of the cooling rates can be 
explained by the fact that the cartons 
were exposed to the lowest air tem- 
peratures. 

The overall cooling range accom- 
plished was not sufficient to warrant 
describing this as a good job of pre- 
cooling, the trouble lying in the fact 
that the precooler was not operated 
long enough to bring the fruit to the 
desired shipping temperature, 40 F. 
Others have observed that 4 or 5 
hours cooling with such devices are 
insufficient and these tests confirm 
that conclusion’. 

Fig. 2 is a Ryan tape recording of 
the precooling and transit tempera- 
tures encountered in one reefer of re- 
frigerated cherries. It required al- 
most 30 hours of combined precooling 
and transit time for the fruit tem- 
peratures in the middle of the load 
to drop to 40 F. Prior to instrument 
failure, tape records show that the 
fruit in the top doorway south side 
was approximately 2 F. warmer than 
that at the quarter length centerline. 
During the last 40 hours of the transit 
period commodity temperatures at the 
center of the load ranged from 38 to 
36 F. which are recognized as ac- 
ceptable transit temperatures for 
sweet cherries. 
~ *Pentzer, W. T., C. E. Asbury, and W. R. 
Barger, “Precooling California Grapes and 


Their Refrigeration in Transit.” USDA 
Tech. Bull. 64, pp. 1945. 


TaBLeE 2. Loapinc Data on CaRLoaps oF Sweet Cuerries Used IN THE 
PRECOOLING Stupies. THE Da.ues, OREGON, JUNE, 1951. 








Car No. 
(All Express) 


Fan Equipment 
Stacks Long 


Height of Load 
Height Above Load 
Number Cartons 
Number Lugs 

Hours of Precooling | 





REX 6304 Preco 
REX 6690 Preco 
REX 6536 Preco 
REX 6121 Preco 
NRC 765 None 
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— 

SSSis 
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! The length of all the cars.was 50 ft. 
2 The cars were loaded 7 rows wide, 
§ Bracing was used in all loads. 


‘There was 4-5 hours of precooling, including the defrostin riod which i- 
mated about 20 percent of total precooling time. xis si Soe 
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Fig. 2—Record of temperatures in car N R C 765 transcribed from Ryan | Recorder tapes. 


Laburatory Precooling—The data 
for the laboratory precooling tests are 
summarized in Table 3. At a velocity 
of 50-60 ft./min. the center of the row- 
faced lugs cooled approximately 19 
percent faster than the fruit in the 
Stadelman carton and 43 percent fas- 
ter than the center of the Gilbert 
package. Increased air velocity (Test 
2) resulted in a more rapid cooling of 
the fruit in all types of packages. The 
percentage of increase in cooling due 
to a higher air velocity was again 
greater for the lugged fruit than for 
the cartoned packages. 

These data indicate that when cher- 
ries in consumer packages in car- 
tons are to be cooled, air velocities 
greater than those used for cooling 
fruit in standard lugs should be used. 
A comparison of the average rates of 
cooling of both lugs and cartons dur- 
ing mechanical car precooling (Table 
1) with those obtained in the labora- 
tory tests indicate that air velocities 
in car precooling were greater than 
those encountered in the laboratory 
tests. 

In general it appears that the more 
obstructions that exist to the passage 
of air from the room to contact with 
the fruit, the slower the cooling rate. 
This is in agreement with Ryall’s 
study of the effect of grape packaging 
methods on cooling rates’. 

Cooling in Commercial Storages— 
Data from tests covering various 


wnyall. A. cee. “A Study of Packagin 
* Ick AN GERATION. Vol. 1 
Na <x te. 1952. 


INDUSTRIAL REFRIGERATION @ 


practices observed when cherries are 
cooled in commercial storages are 
summarized in Table 4. When the 
cherries are cooled loose in field lugs 
the cooling rate was higher than that 
observed at comparable air velocities 
with the packed cherries. The range 
of air velocities encountered in the 
tests with loose fruit were not as great 
as with packed fruit; nevertheless, 
the benefits of greater air velocity in 
the immediate vicinity of the stacks 
is clearly indicated, even with loose 
fruit. 


Cooling Rates 


The role played by the stacking ar- 
rangement is well illustrated by the 
cooling rates in plant D where the 
highest air velocity in the vicinity of 
the stacks was obtained. In this case 
the packed lugs were stacked two 
boxes wide x 5 boxes long x 10 high 
on pallets, without space between 


ends or sides of adjacent stacks. The 
pallet loads were arranged with 
spaces between rows but not between 
pallet loads in a given row. One pal- 
let load was not placed on top of 
another because this would crush the 
fruit in the lower lugs. This stacking 
arrangement presented far less sur- 
face area of an individual box to the 
room air than did the other arrange- 
ments studied. Table 4 shows that 
with good air movement and exposed 
stacks (plant B) the cooling rate is 
higher than at plant D, not withstand- 
ing higher air velocity at D. It is 
apparent that better exposure of each 
box to the room air affects the cool- 
ing rate noticeably. 

The superior performance of plant 
D compared to A and C illustrates 
that high air velocity can compensate 
for some of the limitations of pal- 
letized stacking. 

The data in Table 4 serve to indicate 
that the method of packaging, ex- 


TaBLe 3. SumMaRY OF Coo.LinGc Rates OF CHERRIES IN LUGS AND CARTONS 
Durinc LaBoratory Tests. WENATCHEE, Wasu., JULY, 1951. 











Test 1 


Test 2 





T of Package 
a and Air Velocit 


Tenmpioatans Position Vert.-50-60 ft/min. Vert.—100-150 ft/min. 


Increase in cooling 
rate due to greater 
velocity of air 


Air Velocity 


Horiz.—20-30 ft/min. Horiz.-50-100 ft/min. 





CRA! 
0.0733 
0.0723 
0.0511 
0.0921 
0.0615 


Lug—center 
Lug—top 

ilbert carton—cent. 
Gilbert carton—corner 
Stadelman cart.—cent. 


CRA 
0.1160 
0.1305 
0.0610 
0. 1005 
0.0762 


Percent 
58.0 


81.0 
19.0 

9.0 
24.0 





1 psy (Cooling,Rate per Degree Temperature Difference per Hr. between Commodity 
and Air). 


October 1953 


15 








‘TABLE 4. 


Summary oF Coouinc Rates or Cuerries Loose in Fievp Lves 


AND Packep IN 15-Ls. Dovusie Row Facep LuaGs 1n Various COMMERCIAL 
Coup SToraGE PLANTs. 











Stor- No. of loc. Avg. air vel. 
age Stacking Method in test near stacks CRA Remarks 
CHERRIES LOOSE IN FIELD LUGS 
A Single stacks, 6 bxs. 
high, spaces between 
ends only. 9 35 0.092 
B_ Single stacks, 6 bxs. Pe 
high, spaced on all Auxiliary fans for 
four sides. 5 50 0.146 circulation in this 
room. 
C_ Single stacks, 6 bxs. 
high, spaced between 
ends only. 9 20 0.072 


CHERRIES PACKED IN DOUBLE ROW FACED 15-LB. LUGS 


A Single stacks, 10 bxs. 
high, spaced on all 
four sides. 8 


: B_ Single stacks, 10 bxs. 
high, spaced on all (8 
four sides. (8 


C Single stacks, 10 bxs. 
high, spaced on ends only 12 


D Stacked two bxs. wide 
x 3 bxs. long x 10 bxs. 
high on pallets—no 
spacing between stacks 
on pallets. 


30 0.025 
Auxiliary fans for 
67 0.076 circulation in this 
120 0.135 room. Average for 
high and low velocity 
locations — 0.105. 
12 0.0225 
170 0.0514 





posure of package to air flow (that 
is, stacking method) and air velocity 
are all important factors affecting the 
cooling rate of the fruit. All should 
be seriously considered in any cool- 
ing operation. If packed cherries are 
to be handled on pallets it is very 
desirable that provision be made for 
greater than average air velocities 
past such stacks. The value of using 
auxiliary fans in cherry cooling rooms 
is likewise well illustrated by -the 
data. 

There is good agreement between 
the cooling rates in the laboratory 
tests (Table 3) and certain of the 
commercial tests at plant B (Table 
4) where air velocity, stacking me- 
thods, and packaging are similar. 
For instance, with air velocities of 
50 to 70 fpm, cooling rates were 
0.0733 and 0.074 ‘for the laboratory 
and ‘commercial tests, respectively; 
with air velocities of 100-150 fpm 
the rates were 0.116 and 0.135. 


Summary 


A comparison of the cooling rates 
of cherries in standard double row 
faced lugs and in master cartons of 
1 lb. consumer packages were ob- 
tained in 5 car loads of fruit when 
precooled with a mechanical track- 
side unit. 

Cartons in the favored “top of the 
load” positions in all cars were cool- 
ed on the average of 7.4 F., while 
the average cooling in the lugged 
fruit in all positions in these loads 


16 


amounted to 11.6 F. The average 
rate of cooling in cartons was 0.094 
F. per hour per degree T.D. as com- 
pared to 0.241 F for the standard lug. 

In the laboratory -cooling studies 
cherries in the standard lugs cooled 
19 percent faster than those in pre- 
packaged master cartons and 43 per- 
cent more rapidly than those in the 
bouquet-type film wrapped package 
in the fibreboard flattie type lug. 
Cooling rates for cherries in an air 
velocity of 50-60 ft./min. were as 
follows: for lugs 0.0733, Stadelman 
carton 0.0615, and for the Gilbert 
package 0.0511 F. per hour per de- 
gree T.D. These rates were consid- 
erably less than those obtained dur- 
ing carload precooling with the port- 
able mechanical unit. 

The data developed in these limited 
studies show it is more difficult to 
remove the heat from cherries in 
consumer sized film packaged fruit 
in the master container than from 
similar fruit in the double row faced 
15-lb. wooden lug. 


Commercial Operations 


Data from commercial cherry cool- 
ing operations indicate that packag- 
ing, exposure to air flow, and air 
velocity all affect the rate at which 
the fruit cools. Unpacked cherries 
always cool faster than packed fruit 
when subjected to comparable air 
velocities. With comparable air velo- 
cities packed lugs of cherries stack- 
ed with four sides exposed cooled 








faster than pallet loads having only 
one end of each stack presented. With 
very low velocity past the well ex- 
posed stack the cooling rate was ap- 
preciably less than in the palletized 
stacks cooled by air at high velocity. 


Storage of Frozen Foods 


HE following recommendations 

for storage of frozen foods are 
offered by Cold Facts from a survey 
by Harold Humphrey. 

1. Keep all rooms at 0 F or below. 

2. Keep temperature fluctuations at 
a minimum ... continued gross fluc- 
tuations accelerate ice formulation in 
frozen food packages. 

3. Give incoming shipments prompt 
protection . . . commodities exposed 
to summertime temperatures will rise 
in temperature at a rate of approxi- 
mately 15 F per hour. 

4. Know the temperature distribu- 
tion in incoming shipments .. . to 
protect yourself and to determine 
handling procedure. 

5. On incoming shipments at tem- 
peratures above 0 F use common 
sense, but get them back to zero. 
Products 15 F and above... stack 
open or blast freeze again to zero. 
Products suspected to be inferior 
should definitely be checked for ob- 
vious quality deterioration and own- 
er notified immediately. 

6. Observe all standard practices of 
freezing storages regarding use of 
dunnage, racks, pallets; proximity to 
walls, ceilings, and stairwells; de- 
frosting by scraping coils; and use of 
rooms for unrefrigerated cool storage 
merchandise. 


Concentrate Shortages 


FROZEN orange concentrate 
A shortage is expected in Florida. 
The pack this past season reached 
46,500,000 gallons, an increase of 2 
million over the 1951-52 season. It 
would have been larger, but the 
orange supply was not on the trees. 
At present rate of consumption (well 
over a million gallons a week), the 
supply would be virtually exhausted 
by November 1. 

Speaking before the National Asso- 
ciation of Retail Meat Dealers, R. E. 
Vincent of Snow Crop Division of 
Clinton Foods, Inc., brought out the 
fact that production of all types of 
frozen foods has risen from less than 
431 million pounds in 1940 to almost 
2 billion 875 million pounds in 1952, 
close to a 700 percent increase in a 
period of 12 years. 

Frozen food purchases by the Quar- 
termaster Corps took a sharp drop in 
July, with purchases of the preceding 
month almost halved.—Cold Facts. 
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T IS doubtful that anyone in the 

cold storage business today needs 
to be convinced that sound opera- 
tional and maintenance procedure are 
vital elements to the success of the 
business. This fact is fairly well es- 
tablished in any business that deals 
with machinery, but it is particularly 
true with respect to cold storage 
plants. In a manufacturing plant, lost 
production can sometimes be com- 
pensated for by working overtime or 
drawing from inventories. Sales or- 
ders can frequently be treated as 
backlog with deliveries promised 
some time hence. Such is not the 
case with cold storage plants. If a 
crop of pears is ready for storage, it 
can’t be treated as a backlog to be 
handled at some future date. If the 
crop is in storage and a refrigerator 
failure occurs, it may be completely 
lost. Overtime or drawing from in- 
ventories obviously can’t help the 
situation. 

In the plant which will be des- 
cribed here a ten day shutdown of a 
single large compressor would mean 
a loss of revenue from 5,000 to 8,000 
dollars; yet, since 1945, when a pro- 
gram of preventative maintenance 
was instituted, there has not been a 
single loss of this type. The real 
question isn’t whether or not a care- 
ful operational and maintenance ‘plan 
should be used, but rather how to 
make one operate successfully. 

As an example, this paper will out- 
line and explain briefly the simple 
effective plan used at Modern Ice 
and Cold Storage Company, San Jose, 
Calif. Figure No. 1 is a plot plan of 
the plant. There are a total of 22 cold 
rooms as follows: 15 rooms operated 
at 31F., 6 rooms at minus 10F., and 1 
blast freezer room at minus 40F. All 
of the rooms are approximately 90 by 
65 feet, and either 14 or 16 feet high. 
All rooms are insulated with palco 
wool, while the freezer rooms have 
cork insulation under the concrete 
slabs. The blast freezer tunnels them- 
selves are 32 by 10 by 8 ft. The cooler 
rooms handle a variety of fruits such 
as pears and apricots. The freezer 
rooms handle principally meat and 
strawberries. Blast freezer tunnels 
are for used for strawberries. 


Refrigeration Tonnage 


The total refrigeration capacity is 
1200 tons, proportioned as follows: 
Highside: nine compressors, 100 tons 
rated capacity, 327 rpm, 4 cylinder, 
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Fig. 1—Plot plan of Modern Ice & Cold Storage Co., San Jose, Calif. 


7% x 7%; one compressor, 50 tons 
capacity, 360 rpm, 2 cylinder, 74% x 
7%; low side: two booster compres- 
sors, 100 tons, 4 cylinder; and one 
more booster compressor, 50 tons, 2 
cylinder; all three 450 rpm, 10 x 74% 
machines. Ammonia is used as the re- 
frigerant. The cooler storage rooms 
are cooled by a brine spray, direct 
expansion system, using sodium chlor- 
ide brine. Freezer storage rooms are 
refrigerated by dry finned type unit 
coolers. Water defrost is used. 
Condensing water is cooled by an 
atmospheric tower which is capable 
of carrying 65 percent of the plant 
‘load. The tower is used with three 
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Fig. 2—Aerial view of the buildings showing Rooms 20, 21 and 22. 


vertical shell and tube condensers 
and four horizontal shell and tube 
condensers. The balance of the con- 
densing load is carried by two evap- 
orative condensers of approximately 
150 tons capacity each. Although this 
plant description is somewhat brief, 
it gives sufficient background to 
point out the scope of the operational 
and maintenance problem. The ques- 
tion now is how a program can be 
set up to make certain that there are 
no sericus machinery failures which 
cut gross revenue of the plant. 

First step in laying out any proce- 
dural plan is to determine how many 
men are needed to operate and main- 
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TABLE 1: WATCH LIST SCHEDULE, MODERN ICE & COLD STORAGE CO. 





Sun. Mon. Tue. 
Week No. 1 


8—4 On On _ 
Week No. 2 

8—4 On On 

Week No. 1 
Relief 
Week No. 2 
Relief 


12—8 12—8 
12—8 12—8 


Week No. 1 
4—12 On On On 
Week No. 2 
4—12 On 
Week No. 1 


12—8 a On On 


Week No. 2 


12—8 - - On On 


Week No. 1 


Day Maint. — On On On 


Week No. 2 


Day Miant. - On On On 


Wed. Thu. Fri. Sat. 


On On On 


To 2 Weeks Maint. 
On On On 8—5 


4—12 
To Swing Shift 


On 
4 Days Off 
-—— To 12 — 8 Shift 
On 
On To Day Shift 
On — 


On On — To relief Shift 





tain the plant. At Modern Ice and 
Cold Storage Company, a chief en- 
gineer, plus one assistant and five 
other engineers, handle all machinery 
operation and maintenance on a 24- 
hour day, 365 days per year basis. As 
can be seen from Table 1, the non- 
supervisory type of operation and 
maintenance work is done by the five 


engineers in rotating shifts. An en- 
gineer spends two weeks successive- 
ly on day shift, relief shift, swing 
shift, night shift, and day mainten- 
ance. The men are happy with this 
system and work is done. (Note that 
an engineer gets four consecutive 
days off just prior to starting the 
graveyard shift.) 


The next question is what do the 
personnel do to the machinery to keep 
the plant going at top effeciency? First 
of all, each watch engineer keeps a 
warehouse temperature log as shown 
in Figure 2 and an engine room and 
warehouse machinery log as shown in 
Figure 3. Of particular significance is 
that the operating hours of all equip- 
ment are logged so information is 
available when periodic overhauls are 
made. 

Secondly, the chief engineer makes 
out a weekly work list of the main- 
tenance crew to follow. Experience 
has shown that much better control 
and a better check on the work is 
maintained if assignments are made 
on a weekly basis. This work list 
(table 2) is posted in the engine room 
at the start of each week. As the basis 
for the list, the chief engineer uses a 
simple machinery record which is 
shown in Figure 4. There is a card 
for each piece of machinery, and 
complete records of lubrication, parts 
replacements, repairs, etc., are kept. 
As soon as one of the small cards is 
full, he replaces it with another and 
sends the previous card to the main 
office where the information is copied 
into the permanent machinery rec- 
ords. He has quickiy available, the 
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Fig. 3—Warehouse temperature log used at Modern Ice & Cold Storge Company. 
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Modern Ice and Cold Storage Company 


ENGINE ROOM and WAREHOUSE MACHINERY RECORD ; 


TEMPERATURES 
w jramieam loam loam! wa 


Z 
s 
3 
7 
z 


PRESSURES P.S.1. GAGE 


Fig. 4—A sample of the machinery log for notations on both engine room and warehouse machinery. 
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history of any piece of machinery 
under his jurisdiction. 


Practical Pointers 


There are some practical points of 
procedure which make the Modern 
Ice & Cold Storage Co. system a good 
one. With respect to general machin- 
ery: one, all refrigerant compressors 
are completely torn down, inspected 
and re-assembled once a year. Any 
needed replacement parts are in- 
stalled. Two, all of the highside com- 
pressors have the same piston size, 
7% by 7%, and all booster compres- 
sors are standardized at 10 by 744. In 
this way, a significant amount of 
spare parts can be carried in stock 
without a very high investment. 

Three, one of the worthiest trouble- 
saving procedures used at this plant 
is the method of packing compressor 
shafts. The end of the packing gland 
toward the compressor is packed with 
semi-metallic rings to within two 
turns of the outside (Figure 5). The 
last two rings are cotton duck with a 
neoprene outer layer. Oil is allowed to 
drip from the packing, for two or 
three days after installation, in suffi- 
cient amounts to prevent overheating. 
The packing is then gradually tight- 
ened until the oil drip is cut to ap- 
proximately a pint in 24 hours. 

Thereafter, the packing is not loos- 
ened or tightened at any time until 
most of the graphite is expended from 
these outer rings. At this time the 
outer rings are changed, rather than 
taking a chance on tightening down 
and scoring the shaft. This procedure 
has been very effective. The two 
wiper rings are changed on the aver- 
age of twice a year. 

Fourth practical point of mainten- 
ance procedure established at Modern 
Ice & Cold Storage is with respect to 
lubrication. No matter how good, and 
how well selected the grease and oils 
are, they. require proper usage or 
trouble will result. The procedure at 
this plant is to: select an area for 
lubricant storage where there is little 
chance of dirt, moisture, and other 
foreign matter getting into the lubri- 
cants; avoid the use of barrel cradles 
for oil drums (pumps are used on 
each individual drum. As soon as a 
man has finished drawing oil from 
the drum, the valve is closed and 
minimum moisture is picked up by 
the oil); provide all hand operated 
grease guns with a fitting so that guns 
may be filled without removing the 
cover from the grease bucket, or tak- 
ing the grease guns apart; caution all 
engineers that too much lubrication 
is frequently as bad as too little. 

It is interesting to note that re- 
refined ice machine oil has been used 
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TABLE 2: ILLUSTRATION OF WEEKLY WorkK LisT: MAINTENANCE 











Check and initial each item as completed 
. Check packing glands on all pumps and compressors. Give attention as 


needed 


. Complete weekly or daily lubricating as routine demands. 
. Add Brine Inhibitors and Chemicals as directed. 


‘ 


. Install new flexible coupling on water pump of No. 1 Evaporative Condenser. 


. Check density of Brine Tanks. 


. Repair cooler and freezer door hardware as needed. 
. Keep shop and area about shop in order. 
Keep all hand tools clean and in good repair. 
. Assist Watch Engineer in all defrosting operations. 
. Make any necessary repairs as need arises pertaining to Engine Room or 


Refrigeration Plant. 


CHIEF ENGINEER. 





successfully for the past six years at 
Modern Ice. Ice machine oil is re- 
claimed from drip pans, oil traps, 
evaporators, hydraulic hoists of fork- 
lift trucks, and everywhere else that 
ice machine oil is used. As a safety 
precaution, samples of the re-re- 
fined oil are periodically analyzed by 
a commercial laboratory. Therefore, 
there is little danger of trouble build- 
ing up unnoticed. The re-refining re- 
sults in a slight rise in viscosity which 
is corrected by blending about once 
a year. Aside from this, the oil is 
wax free and there has been a negli- 
gible amount of residue and carbon 
in the ammonia compressors during 
the past six years. The refining unit is 
used about one shift per week and 
takes about ten minutes of operator 
time per hour of operation. One at- 
tractive feature of reclaiming oil is 
that the amount of oil being carried 
over into the refrigeration system can 
be determined merely by checking 
the daily record of oil on hand against 
oil used. 


With respect to electric machinery, 
the following practical maintenance 
routine is followed: once a year, each 
motor is taken apart, cleaned, the in- 
sulation checked, grease seals and re- 
tainers checked, and the bearings re- 
packed; twice a year, the commuta- 
tors on all rotating electric machines 
are checked to see that they are clean, 
smooth and properly undercut. Brush- 
es are staggered to reduce grooving 
of the commutator. They are always 
of the degree of hardness and ad- 
justed to the tension recommended by 
the machine’s manufacturer. 


Twice a year, each control panel is 
cleaned and checked to eliminate the 
troubles caused by loose contacts, 
burned contacts, dirty or corroded 
connections, deteriorated insulation, 
or sticking parts. All terminals, fuse 
links, and fuse clips are checked, 
cleaned, and tightened. Dust and dirt 
are removed from electrical equip- 
ment by means of an industrial type 
vacuum cleaner and a stiff bristle 
brush, rather than by blowing com- 
pressed air. Frequently, the blowing 


Fig. 5—Machinery history record, 

illustrating simplicity and ease of 

keeping accurate up-to-date history 

of machinery in a refrigeration 
plant. 


method only spreads the dirt around 
and causes more trouble. Where light 
bulbs are exposed to moisture and 
corrosive conditions, non - oxidizing 
grease is applied to their bases to fa- 
cilitate the removal of burned out 
or broken lamps. 


Water Treatment 


With respect to water treatment: 
virtually a science in itself, the prob- 
lem is best solved by an expert in the 
field. Modern Ice has asked for, and 
followed, some expert advice which 
has produced excellent results. Basic- 
ally, the procedure is: determine pH 
factor periodically by means of the 
common comparator method; keep 
the pH as close to 8 as possible but 
under rather than over; if the pH is 
rising, determine the concentration by 
a hardness test; overflow or bleed off 
water until the desirable condition is 
obtained; add potassium permangan- 
ate periodically to keep the scale 
caused by anerotic bacteria as soft as 
possible; clean evaporate condensers 
by flushing; clean the tubes of the 
shell and tube condensers once a year 
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TABLE 3: OPERATING Cost SUMMARY, MODERN IcE AND COLD STORAGE COMPANY 








Machinery Engine 

Repair and Room 

Maintenance Labor 

1948 $0.0273 $0.0291 
1949 0.0186 0.0265 
1950 0.0246 0.0292 
1951 0.0230 0.0250 





Notes: Costs are stated in dollars per dollar of sales. Machinery repair and 
maintenance costs include parts, supplies, and outside labor. 


Fig. 6—Materials and tools used for repacking compressor crank shaft 





seal at Modern Ice & Cold Storage Company. Last two rings are different 
material than the first sets. See text. 


‘with a water propelled mechanical 
tube cleaner which removes the scale 
that can’t be washed out with a pres- 
sure hose. 

That attention to water treatment 
pays off, is evidenced by the fact that 
after eleven years of operation there 
is no sign of pitting in any of the 
shell and tube condensers. After four 
years of operation, the evaporative 
condensers show no signs of deterior- 
ation and the galvanizing is clearly 
visible on the tubes. 

The above examples illustrate only 
a few of the multitude of details 
which need attention. The important 
thing is to have a definite plan, to 
follow that plan closely, and to keep 
adequate records. By paying atten- 
tion to detail, preventative mainten- 
ance can be made to pay handsome 
dividends. The management of Mod- 
ern Ice and Cold storage are pleased 
with the results they have obtained. 
Since 1945, there has not been a 
single loss of revenue due to machin- 
ery derangement. 

The success of this program is sum- 
marized in Table 3, which shows the 
cost of machinery repair and main- 
tenance, per dollar of sales, from 1948 
to 1951 inclusive. Included in the 
costs are parts, supplies, and outside 
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labor items. Also shown are the en- 
gine room labor costs (which include 
the cost of preventative maintenance). 

While there are obviously not 
enough figures to indicate any defin- 
ite trend, it can be seen that there 
have been no bad years in either re- 
pair or labor costs. Considering the 
varied nature of the plant’s operation, 
the figures are excellent proof that 
preventative maintenance cuts oper- 
ating costs. Moreover, the reliability 
of service offered has been instru- 
mental in boosting the total gross 
revenue of the company. In an in- 
direct and quiet way, good operational 
and maintenance procedures are very 
effective salesmen. 


Packing Company 
Increases Refrigeration 


HE Beech-Nut Packing Com- 

pany, Canajoharie, N. Y. begin 
construction soon un a new plant for 
both refrigeration and manufacturing 
of baby foods, it was announced by 
J. Stafford Allithorp, Jr., president. 
The expansion will add 80,000 square 
feet of floor space to the main plant. 
The new plant, is scheduled for com- 
pletion early in 1954. 









Water Chillers Hoisted 
In High-Wire Stunt 


WO Servel 25-ton water chillers 
were the center of attention at 
Los Angeles recently in a thrilling 
half hour ‘‘sidewalk superintendent’s’’ 
show that turned out to be an ‘‘aud- 
ience participation’’ show because the 
kibitzers finally had to lend their 
weight as well as their advice! 
Staging of the show required four 
hours of preparation when it was 
found that the water chillers were 
too large for the doors of the eleva- 
tors in the Cedars of Lebanon Hos- 
pital. In order to hoist the water 
chillers seven stories to the roof of 
the hospital, engineers obtained a 
mobile crane. However, a Los Angeles 
city law provides that the maximum 
length of both boom and crane trans- 
ported through the streets must be 





Two Servel 25-ton water chillers 
hoisted into the air outside Los 
Angeles’ Cedars of Lebanon Hos- 
pital with assistance of sidewalk 
superintendents. 
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no more than 40 feet. This project 
required a length of 130 feet. The en- 
gineers circumvented this problem by 
adding sections to the boom after the 
crane had been spotted. 

Next problem: When an attempt 
was made to lift the boom, its weight 
lifted the rear of the crane off the 
ground. To counterbalance the weight, 
a truck was chained to the rear of 
the crane. But the truck’s weight 
wasn’t enough. Then the sidewalk 
superintendents were called into ac- 
tion. They draped themselves over 
the truck.. But they couldn't keep 
their feet, or the truck, on the ground. 

However, by careful maneuvering 
and the addition of more weight, more 
sidewalk superintendents, the boom 
was inched into position. From then 
on it was a comparative cinch to 
swing the water chillers into position 
for hoisting to the roof. 


Shipping Frozen Foods 


HE following points to remember 

when shipping frozen foods by 
raii are listed by A. E. Huff, Trans- 
portation Manager, Birdseye Foods. 

1. Proper type cars ordered and 
furnished. 

2. Cars inspected for cleanliness, 
tight-fitting doors and plugs, proper 
floor racks and ventilation. 

3. Cars properly precooled. 

4. Prompt loading and lading pro- 
tection from sun and warm air. 

5. Proper billing instruction pro- 
vided, indicating the rate, route, and 
type of refrigeration requested. 

When unloading shipment, these 
points should be adhered to: 

1. Take product temperature upon 
arrival, 

2. Unload promptly. 

3. Move lading directly from car 
to storage room, not allowing it to re- 
main unprotected on platform. 

4. Exceptions, if any, to condition 
of lading or equipment should be 
promptly reported to a carrier repre- 
sentative or a duly authorized in- 
spection agency. pect 

5. After unloading, release car im- 
mediately so that it can be used 
again. 


Foods Frozen on the Fly 


SING a special container hitched 

beneath the fuselage of a Lock- 
heed Constellation, the Quantas Em- 
pire Airways are now transporting 
frozen foods from Perth, Australia to 
the Cocos Islands in the Indian Ocean 
by flying the food outside the plane at 
high altitudes. The container holds 
two tons of frozen perishables. 
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Beef Consumption Increases 


EEF consumption per person for 
1953 is expected to be the high- 

est in 54 years. Total livestock slaugh- 
ter and meat output is approaching 
a peacetime record, exceeded only by 
two wartime years, and consumption 
of all meat per person will be the 
third largest for peacetime in the last 


40 years. USDA meat production un- 
der Federal inspection for the week 
ended August 29 was estimated at 
341 million pounds, an increase of 


- four percent above the 329 million 


pounds the week before and nine per- 
cent above the 312 million pounds a 
year ago. This was the largest weekly 
slaughter since the removal of price 
controls in October 1946.—Cold Facts. 


Old Refrigerator Hazards Recognized 
Protective Measures Taken 


PARKED by the deaths of a num- 

ber of children in abandoned re- 
frigerators during recent weeks, and 
steps taken by the Refrigeration Serv- 
ice Engineers Society and other re- 
frigeration associations to publicize 
the menace, a number of communi- 
ties have moved to remove these haz- 
ards or at least make them ineffec- 


refrigerator brought to their atten- 
tion. The same offer was made by the 
Houston, Texas chapter R.S.E.S. A 
number of refrigerator service con- 
cerns also made similar offers. 

At Chicago thirteen potential “baby 
traps” were made harmless when 
doors were removed from the aban- 
doned refrigerators. The ice boxes 
had been junked by the Achiever Re- 


These old refrigerators at Memphis, Tenn. will never be a death trap 
for a child. They are a small part of the old boxes collected in a cam- 
paign to get rid of them.—Commercial A ppeal Photo 


A considerable number of city 
councils have passed or are consider- 
ing passage of ordinances prohibiting 
the junking of old refrigerators unless 
stripped of doors or lids. At Memphis, 
Tenn., led by The Commercial Ap- 
peal, newspaper, old boxes were be- 
ing collected by the Memphis Retail 
Merchants Association. Wooden boxes 
were destroyed at the city dump and 
metal boxes were sold for steel junk. 

At Seattle, Washington the Seattle 
chapter of the Refrigeration Service 
Engineers Society announced they 
would render harmless any unused 


frigeration Service and left standing 
in the rear of its store at 727 West 
69th. For six months they had been 
standing as bait for neighborhood 
children at play. 

Among the City Councils which 
have passed or are considering pass- 
age of preventive city ordinances are 
Memphis, Tenn.; Cincinnati, Ohio; 
Hampton, Va.; Grand Rapids, Mich.; 
Birmingham, Ala.; Lincoln, Neb.; Mil- 
waukee, Wis.; Norman, Okla. 

Nearly a dozen states have enacted 
state laws requiring that discarded 
refrigerators be rendered harmless. 
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COOLING FOR SYNTHETIC RUBBER 


New method of making “cold” synthetic rubber at 41 F produces 
a stronger product, more resistant to abrasion. Refrigeration 
has vital role in its manufacture. 











Four Frick 14 by 12 ammonia compressors in service at Louisville plant of the Ken- 
tucky Synthetic Rubber Corp. Each of the four cylinders on the machines has an au- 
tomatic capacity control. Motors are of 600 hp and turn at 327 rpm. One compressor 


N 1839 Charles Goodyear accident- 

ally discovered how to “vulcan- 
ize” rubber by the addition of sul- 
phur. The uses of rubber have since 
become so important that today no 
civilized nation could continue to 
exist, much less wage war, without 
it. 

In developing artificial rubber, 
chemists first tried to imitate the na- 
tural product. Twenty years of re- 
search have now given us synthetic 
rubbers which in many cases are 
better than the natural kind. 

The synthetic rubber being pro- 
duced in the largest quantities is 
known as GR-S, which means Gov- 
ernment controlled Rubber-Styrene. 
This has excellent ageing and water- 
resistance qualities. 


Hot Process Used 


GR-S rubber was originally pro- 
duced by a “hot” process, the temp- 
erature in the reactors being 122 F. 
By 1948 several of the government- 
owned plants had been devoted to 
making “cold” rubber, at 41 F. The 
new method makes a rubber that is 
much stronger and more resistant to 
abrasion. In fact, cold rubber often 
excels the best natural rubber, par- 


INDUSTRIAL REFRIGERATION ®@ 


is held in reserve. 


ticularly for the tires of passenger 
cars, as well as for the insulation used 
on wires, and for conveyor belting. 

Other forms of cold rubber include 
a liquid emulsion, and master-batch- 
ed rubber made by adding crude 
gum and carbon black with other 
chemicals and extending this mix- 
ture by the addition of oil. 

Briefly stated, GR-S rubber is com- 
pounded by mixing a soap solution 
with Butadien, Styrene, an activator, 
a modifier, and an initiator, in an 
enclosed vessel called a reactor. The 
standard reactor holds 3750 gallons, 
is lined with glass, and is equipped 
with a jacket on the outside and two 
sets of stirring blades inside. 


Processing 


The time required for processing 
a batch in the reactors, amounting 
to nine hours each, has been the 
limiting factor in volume production. 
As soon as the initiator is added, the 
mixture starts to generate heat, in 
amounts from 550 to 600 Btu per 
pound of latex formed. Unless the 
heating effect is controlled, the mix- 
ture tends to effervesce, and the 
pressure to rise. For this reason the 
old practice was to charge each re- 
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actor only partly full. When the 
viscosity of the latex reaches a maxi- 
mum, toward the end of the reac- 
tion, the heat-transfer co-efficient is 
poor. Early methods using cold brine 
in the jacket tended to freeze-out 
the moisture of the solution. 


Precooling 


Before entering the reactors, the 
ingredients are precooled in shell 
vessels, through the tubes of which 
cold calcium chloride brine is pump- 
ed. To the heat of the reaction and 
the precooling load mentioned above 
must be added the heating effect of 
the agitators and the brine pumps, 
leakage through insulation, and other 
losses such as blowing out the re- 
actors with steam when they are 
emptied. 

So vital was the need for a way 
to speed up the reactor time that 
these vessels were finally installed 
in long rows, sufficient to insure a 
continuous process. An hour or more 
is lost in filling and emptying each 
reactor; a vacuum has to be created 
to eliminate excess absorption of 
oxygen. 

Frick engineers within the. Jast 
year have developed an improved 
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cooling system for these vessels so 
effective that reaction time is cut 
to less than half the former nine 
hours. This improvement bids fair 
to double the production of synthetic 
rubber in this country, changing the 
picture from one of scarcity to one 
of plenty. There is now talk of hav- 
ing so much synthetic rubber that 
it can be used fer paving streets. 


The Frick method involves the use 
of direct-expansion ammonia coils 
inside the reactors. These coils are 
of the vertical type, and although 
they involve a considerable surface, 
they are all inserted through a man- 
hole in the top of the shell. A critical 
feature of the design is the control, 
which maintains a uniform temp- 
erature throughout the reaction; this 
allows faster feeding of the initiator, 
with subsequent speeding up of the 
process. The ammonia gas generated 
in the cooling coils has such a low 
velccity that the pipes are kept 
flooded with liquid and the heat 
transfer rate is high. The control is 
pneumatically operated and so pre- 
cise that the temperature charts on 
the recording thermometers appear 
as circles. 


Quick Control Afforded 


A vital feature of the new system 
is the sensitive and quick control 
which it affords. When they start 
working on one another, the chem- 
icals in the reactor at times will gen- 
erate heat so fast that the tempera- 
ture will run away before the usual 
brine system can be adjusted to take 
care of the sudden load. 
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Ingredient coolers handling Butadiene and Styrene 
(in foreground) and soap-in-water solution at Ken- 
tucky Synthetic Rubber plant. This load varies from 


zero to 300 tons refrigeration. 


On the other hand, direct-expan- 
sion ammonia coils under the regu- 
lation of pneumatically controlled 
valves which can vary the back pres- 
sure and the temperature instantan- 
eously, will absorb shock loads with 
ease. The temperature of these coils 
can be dropped 15 or 20 degrees in 
practically no time at ali, enabling 
the operator to retain control of the 
reaction. The coils have such big 


interior volumes that they are largely © 


filled with liquid, normally, and are 
instantly responsive to changes of 
load. If, for example, spontaneously 
generated heat from the rubber re- 
action is suddenly released, the gas 
formation and velocity in the vertical 
coils will temporarily become very 
rapid, promptly carrying away the 
heat. 

The new cooling system was first 
tried with a full-sized installation 
in a reactor in the Copolymer plant 
at Baton Rouge, La. This test was 
so effective that scores of identical 
coils have since been ordered for this 
and other GR-S plants, including 
those at Borger, Texas; Louisville, 
Ky.; and Naugatauk, Conn. 


Pollen Storage 


UNDREDS of samples of decid- 

uous fruit and olive pollen, 
used in breeding and artificial polli- 
nation studies, have been stcred satis- 
factorily from one season to the next 
in an ordinary home freezer at tem 
peratures ranging close to 0 F. Sam- 
ples of both hand-collected and bee- 
collected pollen were kept in vials 
stoppered with cotton plugs, unsealed 
fruit jars, and wooden boxes. No at- 


42-inch shell condensers and 48-inch receiver in pla 

of Kentucky Synthetic Rubber Corp, all 18 ft long 

are complete with purger, distiller, liquid-line oil trap 
and 4000 gpm cooling tower. 


tempt was made to control humidity. 

The germinability of the pollen 
samples was determined every two 
or three months by testing it on a 
plate of an agar-sugar medium con- 
sisting of 15 percent cane sugar and 
2 percent agar. The pellet pollen col- 
lected by honey bees was dispersed 
in a few drops of freshly prepared 
15 percent cane sugar syrup at the- 
time of planting. A smear was then 
made of the pollen-syrup mixture on 
the agar medium. Experience has 
shown that higher percentages of 
germination are obtained when fresh 
agar media are prepared for each 
testing, and when lids are kept closed 
on the petri dishes containing the 
agar-sugar medium and the germi- 
nating pollen to insure high humidity. 

The success with which pollen was 
stored at temperatures far below 
freezing, indicates that the storage 
conditions for the various diverse 
species used by plant breeders may 
not be so specific as that the storage 
life of many species might be greatly 
extended by temperatures ranging 
from those in home freezers down to 
those provided by dry ice. 

The techniques of controlled or 
artificial pollination are no longer re- 
stricted to the research worker. 
Many orchardists are interested in 
the possibility of artificial pollination 
to insure a fruit set on self-unfruitful 
varieties which have been planted 
with inadequate faciJities for cross 
pollination. 

Plant breeding has become an im- 
portant profession and several com- 
mercial firms collect, cure, store, and 
sell various fruit pollens to be used 
in artificial pollination. 
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Fig. 1—Four large fans like the one shown above are part 
of the new heating and ventilating system installed in what 
is probably the world’s highest “basement”. It sits atop 
the new engineering building of the Boeing Airplane Co., 
Seattle, Wash. Two of the fans force cool or warm air 
through large ducts to all parts of the building while two 
others draw it back upstairs where it is filtered, dehumidi- 
fied and heated or cooled as the weather dictates. 


Fig. 2—Huge gates or louvres, shown above, open 
and close automatically to adjust the intake of 
fresh air to the new ventilating system atop Boeing 
Airplane Company’s recently completed engineer- 
ing building at Seattle, Wash. Harold Becker, 
Boeing’s major project engineer, is shown check- 
ing the louvres from inside the 
where air is filtered, washed and heated or cooled. 









lenum chamber 


Cooling—Heating System for Office Building 
Installed in Penthouse 


PENTHOUSE which serves as a 

basement has been included in 
the new engineering and office build- 
ing of the Boeing Airplane Company 
at Seattle, Wash. The ‘“‘basement’’ is 
perhaps one of the highest anywhere 
as it is 70 feet above ground. This 
queer twist in building nomenclature 
comes about by the desire of the 
company to include the latest heating 
and air conditioning facilities in the 
building. The penthouse-basement is 
full of pipes, air ducts and fans. 

There are two big air ‘supply fans 
which can turn out 234,000 cubic feet 
of air a minute. The air is filtered, 
washed, de-humidified and heated or 
cooled, as the weather dictates. Air 
is carried to all parts of the 70-foot 
building by five large air ducts while 
two exhaust fans, also located in the 
“basement,”’ draw the air back up- 
stairs. 

Once the air is upstairs again it 
goes into a plenum chamber, a large 
insulated sheet-metal enclosure which 
is bigger than the average house. The 
chamber is divided into a number of 
compartments containing coils which 
may be filled with steam for heating 
or cold water for cooling. In addition 
there are filters and water sprays. 
The various compartments are con- 
nected by an intricate system of 


louvres which also lead to the out- 
side air. The louvres, or gates, open 
and shut automatically through an 
elaborate system of controls. 


System is Automatic 


The entire system is automatic and 
needs only to be checked at certain 
intervals by a maintenance man. It 
is operated entirely from a huge con- 





Fig. 3—This massive cooling unit with its maze of pipes is in the pent- 


trol panel dotted with red and green 
lights. Mechanical brain centers gath- 
er information in various parts of the 
building about temperature and hu- 
midity and then open or close gates to 
adjust the air accordingly. 

Helping to make possible this man- 
made control of inside air tempera- 
tures is Fiberglas insulation, similar 
to that used by Boeing in its planes. 


(Continued on page 60) 


house “basement” of the new engineering building at Boeing Airplane 


Company in Seattle, Wash. and workmen of the 


iberglas Engineering 


and Supply Co., Seattle, are shown completing installation of Fiberglas 
insulation with a mastic coating. 
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for dependably dry, pure, uniform 


DU PONT “NATIONAL” AMMONIA 


99.99% AMMONIA 








GET FAST DELIVERY OF CYLINDERS 
FROM YOUR DU PONT “NATIONAL” DISTRIBUTOR, LISTED BELOW 


Western Chemical & Mfg. Co. Baltimore Leidy Chemicals Corp. Barada & Page, Inc. 
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Wherever you are, you can count on fast deliveries of 
Du Pont “National” Anhydrous Ammonia—“‘Stand- 
-ard of the refrigeration industry for 72 years.’’ Count 
on it to keep your equipment operating at peak effi- 
ciency, too—it’s pure, uniform, and 99.99% ammonia. 
And remember, you can help maintain quick de- 
liveries by returning empty cylinders promptly. Con- 
ee tact your Du Pont ‘‘National”’ distributor today for 
desegh Gontiey first-rate service. E. I. du Pont de Nemours & Co. 
(Inc.), Polychemicals Department, Wilmington 98, 
Delaware. 
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New Refrigerating Equipment Installed 
in Modern Produce Market 





The old and the new. Left: View of old produce row before construction of new market. Right: View of newly- 


HE St. Louis Produce Market re- 

cently opened a modern produce 
market to replace the old dilapidated 
and traffic-snarled setup. Twenty-five 
of the 28 wholesalers requiring re- 
frigeration selected new and modern 
equipment. A total of 73 large Kramer 
Trenton units were used through the 
new market. 

Most of the new installations were 
set up by the R & R Equipment Co. 
and the Thermal Engineering Co., 
both of St. Louis. The R & R Equip- 
ment Co. utilized 44 large Kramer 
Trenton cooling coils when it installed 
refrigeration rooms for 18 whole- 
salers. One of these concerns also 
makes use of the Kramer Trenton 
Thermobank system in its giant froz- 
en food storage room. 

One wholesaler, the Raith Produce 
Co., makes use of a 60 by 13 foot 


View of Raith Produce Co. 


refrigerator showing 


constructed produce market. 


Armstrong minus 10-degree freezer 
room to distribute frozen fruits and 
vegetables. This room, which totals 
8,100 cubic feet of storage space, util- 
izes two Kramer Thermobank freon 
systems with two 7% hp compres- 
sors. Four large Kramer Trenton 
cooling coils are mounted on the ceil- 
ing. The system is capable of main- 
taining constant sub-zero tempera- 
tures without interruption for manual 
defrosting. Frozen foods are trans- 
ported in and out of the room on a 
Speedway conveyor system. 

A typical banana room installation 
was set up for the M. Rizzo & Co. This 
wholesaler’s four rooms, which have 
been built to accommodate a car- 
load of bananas each, measure 15 feet 
wide, 25 feet long and 8 feet 6 inches 
high. Each room is cooled by a 360 
Coolmaster. Two 5 hp compressors 


Kramer Trenton RsvJ Radial cooler. 
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are used for four rooms, and a single 
evaporative condenser cools the sys- 
tem for all four rooms. 

All the banana rooms are designed 
to reproduce perfect ripening and 
storage conditions. Through the use 
of sprinklers, 100 percent humidity 
can be maintained constantly. Heat- 
ing and cooling units are used alter- 
nately to accelerate or delay the rip- 
ening period. 

The temperature of each banana 
room is controlled by a thermostat 
operating a solenoid valve in the 
liquid line to the cooling units. The 
compressors are controlled by high 
and low pressure control. Each set 
of two compressors is interconnected 
with each evaporative condenser and 
the compressors are step controlled. 
The evaporative condensers on the 
banana rooms are mounted indoors. 


View of truck loading zone in front of new St. Louis 
produce market units. 
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A “package unit’? the G-W “Cascade” Cuber fast freezes clear, You SAVE all these with the G-W “Cascade” Cuber: 

—. solid cubes in “ee "ne minutes, =e brine aan exist- LABOR COST — for ice-pulling and saw-cubing. 
freezing tanks. Installation is easy economical — no a , 

f ti ae ial building — requires only some 80 sa. POWER oa agitators, block conveyors, 

ft. of floor space. MATERIAL — no ice chip or sawdust losses. 


You can make 5 tons of perfect cubes per day at far less FLOOR SPACE no extra bulk, will fit every ice plant. 
cost than the block ice method —in approximately 40% of MAINTENANCE — cubes are manufactured 
the space sequired for a 5-ton can tank and a saw-type cuber. automatically. 


THESE SAVINGS ARE YOUR PROFIT! 


GH; hyo0D Ci It’s ECONOMICAL... requires less motor horse power. 
FORD - 0. It’s SANITARY... cubes are never touched by human hands 
Since 1814 and it’s AVAILABLE NOW ...see it at the Convention! 
Hudson, New York 
Now York 17,N.Y. _ St. Louis 1, Mo. Chicago 6, tif. 
420 Lexington Ave. Railway Exchange Bldg. 565 W. Washington St. Qe 
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OMFORT at the giant new Los 
Angeles Statler Center hotel and 
office building leaves nothing to 
chance. The Carrier Conduit Weather- 
master air conditioning system for 
the 16 floor, Y-shaped building is do- 
ing its job under the overall control 





ah 


Electrical “watchdogs” on roof of new Los Angeles Statler Center Hotel 





Anticipates Air Conditioning Heat Load 


day, or enough to cool an average 
home through 15 hot summers. Over 
12 miles of conduit are used to dis- 
tribute conditioned air through the 
guest room and office building wings. 

A total of 60 fans ranging from one 
foot to as big as seven feet in di- 





which regulate cooling capacities of air conditioning throughout the 
building. 


of eight electrical ‘‘solar seeing-eye 
dogs” standing guard on the roof. 

But instead of seeing things visible 
to people, these watchdogs see the 
heat of the sun’s rays and translate 
what they see into immediate action. 
The eight robot watchdogs specially 
designed by Carrier for this installa- 
tion are set on a sixteenth floor pent- 
house with the single sensitive eye ot 
each of them staring in a different 
direction, the engineers explain. 

As the angle and intensity of the 
sun’s rays change throughout the day, 
the eight instruments automatically 
vary the cooling capacities of the air 
conditioning throughout the building. 
The direction faced by each of the 
‘‘watchdogs”’ of the solar compensator 
corresponds to one of the major ex- 
posures of the building’s five wings. 


Total Cooling Capacity 


Total cooling capacity supplied by 
the three big Carrier centrifugal re- 
frigerating machines in the basement 
is equal to 44,000,000 pounds of ice a 
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ameter sends nearly 680,000 cubic 
feet of conditioned air through the 
building every minute, or more than 
36,000 tons of air a day. 

A substantial part of the cooling for 
the building is obtained virtually free 
of operating cost. A steam turbine 
driving one of the centrifugal cooling 
machines takes steam from the boil- 
er, acts as a pressure-reducing device 
while turning the centrifugal, and 
sends the steam on at the proper 
pressure for use in cooling and heat- 
ing hot water, and in sterilizers, steam 
tables, dishwashers, and laundry, 


New Refrigerated 
Warehouse 


‘EATRICE Cold Storage Ware- 
house, Denver, Colorado, has 
added a new plant to its facilities 
in that city. Manager Dan Murphy 
says the new space, which totals 
529,000 gross cu. ft. will be fully pal- 
letized. The building is of reinforced 
concrete and was built by the tilt-up 
method. 
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Northwest Association 
Of Ice Industries 


HE next conference of the North- 

west Association of Ice Industries 
will be held at the Athletic Club 
Penthouse, Seattle, Washington, Oc- 
tober 22. This is a private club pro- 
viding a superb view of the city of 
Seattle. Members of the association 
are able to meet there through the 
efforts of Bill Baker who manages the 
Seattle Ice Company. 

The meeting will begin at noon 
with a luncheon at which the ladies 
are invited to be present. Immediately 
after the luncheon a conference ses- 
sion will be held at which every phase 
of the ice business will be gone over. 
There will be no speeches but a full 
agenda of discussion will be provided. 
Ken Davidson and Ray Schneider will 
present a report on the board of di- 
rector’s meeting of the National As- 
sociation of Ice Industries which was 
held recently in Chicago. 


Gulf Coast Ice Association 


HE Gulf Coast Ice Association 

will hold the fall meeting at the 
Hotel Buena Vista, Biloxi, Miss., Oc- 
tober 28 and 29. Pre-convention ac- 
tivities will begin the evening of Oc- 
tober 28 with a “seafood jamboree,” 
compliments of the Biloxi Freezing 
Company. The morning of October 29 
will be devoted to registration and in- 
formal gatherings, with the ladies be- 
ing conducted on a sightseeing tour. 
The afternoon session will be high- 
lighted with the key address to be 
given by Clayton Rand, nationally 
known speaker. Following will be an 
open forum. A banquet Thursday 
evening will conclude the meeting. 


Ice Company Suit 
Charges Conspiracy 


$15,000 damage suit has been filed 

by James Hall & Son Ice Com- 
pany, Lexington, Ky. charging two 
competitors conspired to put the con- 
cern out of business by selling ice 
below cost. The suit charged South- 
ern Ice Company and Local Ice Com- 
pany since May 9 had sold ice at less 
that it cost to produce it. An injunc- 
tion against the alleged practice was 
asked. 


Fire Destroys Ice Plant 


IRE destroyed an unused building 

of the Alhambra Home Ice Co., 
Alhambra, Calif., destroying costly 
electrical machinery. Two trucks 
parked at the rear of the building 
were also lost. 
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STYROFOAM INSULATION KEEPS 
COLD IN—WATER VAPOR OUT! 





Lightweight STYROFOAM insulation offers low thermal conductivity 
and excellent water and water-vapor resistance. Easy to install 














Styrofoam® is a lightweight plastic (Dow polystyrene) expanded 
about forty times. The resultant plastic foam is composed of millions 
of tiny individual-sealed dead air cells, which act as moisture barriers 
and provide Styrofoam’s outstanding low-temperature insulation 
characteristics. Styrofoam is odorless, resists mold and rot, and is 
unattractive to vermin. 


Available in rigid board form, Styrofoam can be cut to desired shapes 
with conventional hand or power woodworking tools. It is easy to 
handle and install in larger pieces due to its remarkably light weight. 


Whatever your low-temperature insulating problem may be, investi- 
gate Styrofoam. Laboratory tests and field performance have shown 
it to be the most nearly perfect low-temperature insulating material 
yet developed. It delivers effective insulation at an extremely low 
cost per — of service life. Write today for. your free Styrofoam 


data booklet. THE DOW CHEMICAL COMPANY, Plastics Department, 
Midland, Michigan. 


The Dow Chemical Company 
Plastics Department PL 1490C, Midland, Michigan 
Please send me your booklet containing informa- 


tion on Styrofoam, the most nearly perfect low- 
temperature insulation material. 
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Refrigeration and Air Conditioning 


Exposition Promises Big Show 


ORE than 5,000 models and 

component parts of refrigera- 
tion and air conditioning equipment 
will be on display at the Refrigera- 
tion and Air Conditioning Exposition 
in Cleveland, November 9-12, it was 
revealed in a survey conducted by 
the Refrigeration Equipment Manu- 
facturers Association, sponsors of 
the show. The total value of the ex- 
hibits will be in excess of two mil- 
lion dollars, it was reported. 

The show, the greatest the indus- 
try has ever had, has been com- 
pletely sold out. A total of 225 com- 
panies will show their products. It 
will cover an area of more than 
63,000 square feet of net exhibit 
space. About 15,000 executives from 
every branch of American industry 
are expected to attend the exposi- 
tion, with 2,500 experts on hand to 
answer visitors’ questions. 

Reflecting the widespread interest 
in new techniques of refrigeration 
and air conditioning for both indus- 
trial and residential uses, as well as 
for new merchandising techniques, 
the exhibiting companies will show 


a wide variety of machines never 
before seen at previous shows. 

Displays at previous expositions 
were concentrated principally in the 
field of refrigeration machinery and 
parts but exhibits at the November 
show will cover a much wider range. 

Recent developments in air con- 
ditioning will occupy an important 
place. Among these will be condi- 
tioning systems which both heat and 
cool the air; heat pumps which raise 
or lower interior temperatures by us- 
ing the earth’s natural warmth; cool- 
ing systems for automobiles, trucks 
and other transportation vehicles; 
dehumidifiers which reduce the mois- 
ture content of the air for industrial 
and residential purposes; air con- 
ditioning systems to reduce costs in 
a wide variety of industrial and 
manufacturing processes; units for 
one-room cooling or heating of 
homes, as well as systems for an en- 
tire house, and scores of other new 
developments. 

In the refrigeration field, interest 
will be concentrated on many new 
industrial processes which use low 






temperatures in manufacturing. An- 
other major attraction will be the 
many new cabinets used for retail 
sale of products which require re- 
frigeration. 

Household and institutional mech- 
anical refrigeration units will occupy 
another large segment of the show. 
Almost all companies which manu- 
facture equipment for this latter type 
of user will show new models for 
1954. 

Although a good deal of interest 
will center on complete working 
units, many exhibitors will show 
component parts. Because of new in- 
dustrial uses in factories, the display 
of these component parts is expected 
to have special significance for in- 
dustrial engineers. 

“From a restricted field in which 
only a few industries had any inter- 
est, refrigeration and air conditioning 
has grown into a process which no 
manufacturer or builder can afford 
to ignore,” said W. A. Siegfried, 
president, Superior Valve & Fittings 
Co., Pittsburgh, who is general chair- 
man of the exposition. “Today, steel 
mills and rayon producers, candy 
manufacturers and automobile mak- 
ers, chain stores and diamond mer- 
chants alike, must make use of the 


(Continued on page 60) 
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NSWERING the challenge offered 

by new food processing tech- 
niques, particularly frozen foods and 
frozen concentrate, refrigerated trans- 
portation companies, including the 
railroads, have made distinct ad- 
vances in the design and utilization 
of mechanically refrigerated cars for 
perishables. These cars have their 
own self-contained refrigerating sys- 
tems. Although temperatures can be 
closely controlled at any desired tem- 
peratures they are normally operated 
at about minus 10 F in the loading 
space to provide the most favorable 
temperature for shippers of frozen 
foods, particularly frozen juice con- 
centrates. 

These mechanical cars have been 
worked out in an effort to develop 
the most reliable, efficient and prac- 
tical mobile refrigeration unit. They 
will provide a good comparison of 
operating performances and a basis 
for assembling information consid- 
ered fundamental to further mechan- 
ical refrigeration progress. It is well 
known that mechanical units will 
produce almost any degree of low 
temperature desired, but much re- 
mains to be learned of their main- 
tenance costs, life in transportation 
service, and design modifications that 
will produce the most satisfactory 
_ railroad refrigerator. 


Regarding early developments, in 
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LOW TEMPERATURE 


1901 a very apt comment appeared in 
ICE AND REFRIGERATION: 

“Some of the American inventors 
seem to have endeavored to produce 
a car with as many mechanical com- 
plications as possible, forgetting that 
machinery should be as simple in me- 
chanism as is consistent with the du- 
ties it is expected to perform.” 


The operators of these cars, while 
not yet able to set definite cost fig- 
ures, feel that the many known fa- 
vorable factors should encourage the 
rapid development of greater use of 
mechanical cars in this country. Op- 
erating cost data are being compiled 
and the indications are that the cost 
of fuel and lubricants consumed on 
a loaded trip will average consider- 
ably less than the cost of ice and salt. 

Some major elements of the cost of 
operation of these cars remain un- 
known, however. For example, ex- 
perience has been insufficient to de- 
termine maintenance factors, the 
length of periods between major 
overhauls, and the establishment of 
accurate depreciation rates. These 
costs will have to be determined by 
future use. 

With more than 125,000 water ice 
refrigerator cars in the country, there 





Expanding needs for low tempei 
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Fig. 1—All steel, 50 ft., 70-ton capacity, m 
road car in service with Fruit Growers Ex 

Western Fruit Express Cos. Cars are neat 
tion. A General Motors diesel generating 
are included in a full heigth compartmeni 
access door is for making up connection | 
diesel engine. Note the 6 by 9 ft sliding re 
out, rolling to the right on side mounted 
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(3) ENGINE SECTION COMPARTMENT 
INSPECTION DOOR 
; TELESCOPING LADDER 
SLIDING DOOR 
(1) COOR LIFT CRANK 
FUEL TANKS 
FUEL FLLER BOX 
(FUEL TANK VENT 


DOOR LATCH RELEASE 
G3 AIR RETURN GRILLE 


Fig. 2—Trane control panel on AT & SF car. Bulls- 
= dg indicate when electric power is on, and whether 
the system is on cooling or defrosting cycle. Push- 
button start and stop controls, voltmeter, and combi- 
nation tachometer hour-meter pictured. Dial-ty pe car 
temperature indicator is at the left. M. G. Moore, 


manager, Santa Fe’s Calawa, Calif., ice plant makes 
the check, a way-point routine. 
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(MODEL ‘RY") 


REFRIGERATING AND 
SYSTEM 


SEMI- COLD-WALL 





Cutaway sketches showing machinery arrangement, ref 
details of Thermo-King, equipped refrigerator cars used 
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is still much room to grow before 
cars equipped with mechanical re- 
frigeration systems can be expected 
to displace the present standard re- 
frigerator car. 


Five Year Progress 


The development of a refrigerator 
car equipped with an efficient mech- 
anical refrigeration system has been 
a special project of Fruit Growers Ex- 
press Co. and its associated com- 
panies, Western Fruit Express Co. 
and Burlington Refrigerator Express 
Co., throughout the past five years. 
The program was begun in 1948, 
prompted by the requests of frozen 
foods shippers; today these compa- 
nies are building 232 new refrigera- 
tor cars equipped with self-contained 
refrigerating units. 





This article is a compilation of the 
latest information on refrigerator cars 
using mechanical refrigeration sys- 
tems, contributed by outstanding au- 
thorities in the field. Among the con- 
tributors are: 

K. V. Plummer, vice-president and 
general manager, Pacific Fruit Ex- 
press Co., San Francisco, Calif. 

D. N. Zinkle, manager public rela- 
tions, Fruit Growers Express Co., 
Washington, D. C. 

James P. Reinhold, assistant to the 
president, Atchison, Topeka and 
Santa Fe Railroad, Chicago, IIl. 

H. B. Meinhardt, general perishable 
freight agent, Burlington Railroad, 
Chicago, Ill. 

Hollis F. Peck, manager of public 
relations, John Morrell & Co., Ot- 
tumwa, Iowa. 





Prior to the current construction 
program, these companies had 175 
mechanically refrigerated cars in ser- 
vice. As of August 1, 1953, these cars 
had successfully handled more than 
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Fig. 3—Mechanical plant, AT & SF car, pictured. 
Trane W-type compressor pictured, left foreground; 
Hercules diesel generator in background on oppo- 
site side of compartment. Note water-tite electri- 
cal coupling on left bulkhead. In stations or at sid- 
ings coupling may be disconnected from generator 
and made up to any 220 volt, 60 cycle source. Air 
cooled condenser for refrigerant is constructed inte- 
gral with diesel engine radiator at ceiling of compart- 
ment. Air is drawn into compartment through filters 
on both sides, through condenser and radiator by 
exhaust fan, and discharged through car roof. 


rigerated air circulation, insulation, and construction 
by Fruit Growers Express and John Morrell & Comany. 
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Fig. 4—Starting panel for General 

Motors diesel set. Tachometer indi- 

cates hours of operation as well as 
rpm. Picture is of PFE car. 


6,000 car-load shipments and oper- 
ated more than 9,600,000 loaded car 
miles, equivalent to approximately 
390 loaded trips around the world. 
All of the experience gained in the 
five years of experimentation with 
these pioneer cars has gone into the 
design and construction of the current 
order for 232 more. 

While the original mechanical cars 
were designed for low temperature 
commodities only, the 232 new cars 
under construction will be “all-pur- 
pose,” capable of handling other 
commodities as well as frozen foods 
and frozen citrus juice concentrate 
shipments. They will maintain any 
desired temperature between zero and 
70 F on long cross-country trips. Ap- 
proximately 50 of the new cars are 
already in service, with the balance 
of the first 132 of the order scheduled 
to be completed by September 15, 
1953. 


Morrell Approves Mechanicals 


John Morrell & Company, meat 
packers of Ottumwa, Iowa, have 25 
mechanically refrigerator cars in op- 
eration and are now investigating the 
procurement of 25 additional cars 
with the hope that they will be able 
to put them in service next spring, 
according to Hollis F. Peck, manager 
of the public relations department. 

So many intangibles are connected 
with an operation of this sort, says 
Mr. Peck, that they feel they can only 
be evaluated over a longer period so, 
for the time being, they can do little 
more than offer their comments re- 
garding their operation. 

They are most enthusiastic about 
the results obtained in shipping meat 
products in these cars, principally be- 
cause of the fine condition the product 
is in when it reaches its destination. 
Both their Florida customers and 
their salesmen agree on this point, 
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Latest information on mechan- 
ical refrigerator cars shows the 
following figures: 

Fruit Growers Express (and 
affiliated companies) 407 in serv- 
ice and on order. 

Pacific Fruit Express, 14 in 
service, 11 being built. 

Atchison, Topeka & Santa Fe 
Railroad, 10 in service, 20 under 
construction. 

Burlington Railroad, 30 in 
service and on order, 

John Morrell & Co., 25 in serv- 
ice. 

Boston & Maine Railroad, 11 
in service. 





based upon the operation and the 
condition in which the meat arrives 
after its 2100 mile run. 

The cars have, in their opinion, 


-lived up to everything predicted for 


them when they went into operation. 
They have been able to maintain a 
uniform temperature in the cars in 
the course of a trip between Sioux 
Falls, South Dakota, and Miami, 
Florida, and there have been no in- 
stances where the product failed to 
arrive in perfect condition, free of 
condensation, etc. 





Previously, this subject has been 
covered in a number of articles in 
IcE AND REFRIGERATION, among which 
were: 

Illustrated description of a Cana- 
dian National Railways car with 
diesel engine driving a generator to 
operate the refrigerating unit, with 
evaporators between the ceiling and 
the roof. (Oct. 52) 

Illustrated description of a car 
placed in service by John Hormell & 
Co., meat packers, with Thermo King 
refrigerating equipment (Aug. 52) 

Illustrated description of mechani- 
cal refrigerator cars used by Fruit 
Growers Express Company for trans- 
porting frozen juice concentrate and 
other frozen foods. (Nov. 51) 

An article on tests of mechanical 
refrigeration equipment installed in 
standard refrigerator car by Santa Fe 
Railroad (Sept. 51) 

Illustrated description of the “Uni- 
cal” built by the Pressed Steel Car 
Company, Inc. This car was provided 
with ice bunkers, but with an auxil- 
iary mechanical cooling equipment. 
(Jan, 51) 

An article describing mechanical 
equipment made for maintaining 


temperatures in refrigerator cars 


made by Thermo Control Co. (Feb. 
50) 


5 


Fig. 5—Dial thermometers install- 
ed on the exterior of cars with 
General Motors-Frigidaire equip- 
ment. Maintenance personnel check 
car temperature at way-points. 
Equipment typical of PFE, BREX, 
FGEX, and WFEX. 


Mechanical Pattern 


Equipment for low temperature 
mechanically refrigerated railroad 
cars now in service or making their 
appearance this year, adhere, in gen- 
eral, to the following pattern: A 
diesel generator set, consisting of a 
34 hp 2-cylinder, 2-cycle, engine di- 
rectly coupled to a 220 volt, three 
phase, 60-cycle 20 kw _ generator. 
Diesel engine starts by means of stor- 
age battery source, and is protected 
by the usual low oil and water pres- 
sure, and high temperature water cut- 
outs. Condensing units are two, 2- 
cycle, vertical, single acting, hermetic 
types, turning 1750 rpm. They are 
driven by 5 hp electric motors and 
are regulated by thermostatic con- 
trols which cycle the compressors be- 
tween -6 and -12 F, or at preset tem- 
peratures, 

Electric power from the generator 
is delivered to the control panels of 
the refrigerating system through a 


water-tite coupling and flexible cable.: 


This connection is dismantled from 
the generator when a car is in sta- 
tions or at sidings, and is made up 
to any 220 volt, 3-phase, 60-cycle 
source. The diesel generator is then 
secured. 
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Fig. 6—Overhead view of Frigidaire condensing unit installed in PFE 


car, System is arranged for split operation. Each hermetic compressor 
unit has its own half of the forced air-cooled condenser, and has its own 
receiver. Fan draws air from the outside through louvers and condenser 
into compartment, Exhaust is through the louvers at the opposite side. 
When diesel engine is running a portion of this heated air is used for 
combustion and balance exhausted by the diesel radiator fan. 


General Motors manufactures a 
mechanical unit consisting of the 
above items, using their Detroit en- 
gine, Delco generator and motors, and 
Frigidaire condensing units. Trane 
teams up with Hercules, Onan and 
Louis Allis to produce almost identi- 
cal equipment. Carrier Corp. is also 
producing sets utilizing popular die- 
sels, generators and motors. All three 
manufacfurer’s equipment will be 
found on BREX, FGEX, WFRX, PFE 
and AT & SF equipment. Units of 
any manufacturer may be exchanged 
with those of another of equal rating; 
a GM diesel generator set for a Her- 
cules, a Carrier compressor for 2 
Trane, or a Frigidaire Condenser for 
a Carrier. This is the first time in 
history of rail transportation that 
equipment auxiliary units are inter- 
changeable. 

A slightly different type set is used 
in the Santa Fe car. This set con- 
sists of a 40 hp General Motors diesel 
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generator. (In some cases, where the 
set in an AT & SF car is of another 
manufacturer, it is of same power 
and generating capacity, but a 4-cycle 
engine.) Generators on the Santa Fe 
cars are 25 kw. In this case the con- 
densing unit used is rated at 29,000 
Btu’s when the evaporating gas is 
minus 20 F and condensing temper- 
ature is 120 F. It is driven by a 15 
hp motor. 


Forced Air Type Condensers 


All condensers are forced air type 
utilizing a 5 hp. fan motor. Most 
manufacturers of this equipment 
draw the air for the condensers 
through louvers on one side of the 
car, discharging through louvers on 
the opposite side. Santa Fe, however, 
pulls 7,000 cubic feet per minute at 
one inch static pressure, through 
grills and panel filters on both sides 
of the car, up through a horizontally 
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mounted condenser with engine radi- 
ator incorporated in the same frame 
above the engine, by means of a 5 hp 
fan discharging vertically through a 
hatch in the roof. Condenser has 800 
ft. air surface. 

Eleven of the earlier FGEX cars 
used Thermo-King mechanical units 
manufactured by Thermo-King Re- 
frigeration Corp. (see IcE AND RE- 
FRIGERATION, August 1952). These 
units were direct-driven by gasoline 
engines. Engines, radiators, compres- 
pors, condensers; electric controls 
were in two outboard compartments 
at machinery end of car. In a center 
compartment, between the two units, 
were two evaporative coils and 
blower units. Featured in the Ther- 
mo-King set up is the conversion of 
refrigeration units to simple heat 
pumps for warming car when severe 
(exterior) low temperatures are en- 
countered. 


Mountings 


In all cases but Thermo-King, units 
were secured by four mountings. Re- 
frigeration lines to compressor units 
are equipped with self-sealing quick 
couplings; water, fuel and exhau:t 
lines at the engine are made up with 
pipe unions or flanges. Engineering of 
these details is done with view in 
mind of facilitating quick changes of 
any piece of equipment at way points 
in a féw moments time. Thermo-King 
units are mounted on roller slides. 


Fig. 7—View of Pacific Fruit Ex- 
press car equipped with General 
Motors—Frigidaire unit, showing 
engine control and compartment 
access doors open. In lower left 
door opening is electrical coupling 
which may be made up either to 
diesel generator set or to an out- 
side 220 volt, 60 cycle source. 
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Fuel supply for the mechanical cars 
utilizing diesel fuel is for 14 days 
continuous operation. Storage facility 
varies from a single 375 gallon to 
four-100 gallon tanks. Fuel consump- 
tion varies from 0.8 gallons per hour 
to 1.2 gph for larger engines. Facili- 
ties are provided for carrying lubri- 
cating oil for 1,000 hours operation. 


Refrigerant 


All refrigeration systems utilize 
Freon-12 as a refrigerant. Evaporator, 
coils vary with the refrigeration sys- 


tem, with the manufacturers, and 
with the railroad. Early Frigidaire 
cars were equipped with a 14 inch 
deep, 60 inch wide and 12 inch high 
coil of % inch copper tubing with 
four fins per inch. Trane equipped 
cars have coils 10% inches deep by 
84 inches wide and 75 inches high, 
all % inch OD copper tubes with 
aluminum fins spaced one inch apart. 
All units utilize blowers for circulat- 
ing air through the car. The Santa 
Fe car is described as having 550 sq 
ft surface through which 3 hp belt- 
driven blowers, located in an insu- 
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lated well in the engine compart- 
ment, circulate 4,000 cu ft of air per 
minute at 1% inches s.p. 

Defrosting of the coils in all cases 
is by automatic time clock and means 
of electric elements embedded in the 
coil unit, with two exceptions. Be- 
cause of the spacing of the fins on the 
Trane units of the new Pacific Fruit 
Express car, defrosting will not be 
necessary between origin and destin- 
ation. On the Santa Fe cars, defrost- 
ing is accomplished by means of dif- 
ferential pressure switch control con- 
nected to pressure sensing taps. 
These taps are located one above and 
one below the evaporator coil. As 
frost accumulates, air flow is reduced. 
The air pressure drop across the coil 
actuates a switch. Compressor and 
blower stop, and the electric heaters 
begin to operate. A timer terminates 
the cycle and restores refrigeration. 


Air Circulation 


Air circulation within the car also 
varies with the type of unit installed 
and with the railroad operator. Many 
of the cars are constructed with the 
air discharge through slotted or 
louvered ceiling ducts, over and 
around the lading, returning to the 
coil beneath the gratings. Later cars 
developed by Pacific Fruit Express 
incorporated an air envelope. This is 
accomplished by means of a plywood 
liner located just off the insulated 
walls, joining similar spaces over 
metallic ceilings and under the floor. 
This cold air moves very slowly 
through the envelope and is not dis- 
tributed over the cargo. In the Santa 
Fe version, air from the coil is dis- 
tributed through a perforated false 
ceiling, being allowed to “percolate” 
downward over and around the lad- 
ing, and return to the evaporator coil 
beneath the load which rests on 
raised steel gratings. Thermo-King 
equipped cars also utilize a cold-wall 
type of circulation, but differ with 
PFE in that refrigerated air is cir- 
culated back through the lading. 


Insulation 


Insulation of these cars is standard 
9 inch for the roof, and 6 inch thick- 
ness for the balance of the car, with 
the exception of the bulkhead be- 
tween the machinery and load which 
is 8 inches. The exception is in the 
air envelope type car which has 101% 
inch insulation in the roof and 7 
inches in the floor. Improvement fea- 
tures in the ride of these cars, named 
by all roads, were roller bearing 
trucks, rubber cushioned draft gear 
and easy riding springs. Sliding doors 
were also featured. 
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Testing Brine Freezing of Fish at Sea 


NVESTIGATIONS are under way at the Pacific Fish- 
eries Experimental Station of the Fisheries Research 
Board of Canada, Vancouver, B. C., on the application 
of brine freezing to the freezing of fish at sea. The brine 
used in the experiments is an eutectic solution of sodium 
chloride (common salt), i.e., one containing 23.3 percent 
sodium chloride by weight, which freezes at —6 F. to a 
homogeneous material (eutectic ice) without preliminary 
separation of either water ice (as from a weaker brine) 
or solid salt( as from a stronger brine). 


The operating sequence consists of first cooling the 
brine to its freezing point, then freezing a considerable 
quantity of eutectic ice onto the evaporator. The fish 
is then immersed in the brine and frozen. The circulating 
pump operates throughout and maintains the brine tem- 
perature at —6 F. except for a few minutes when the 
fish is first introduced. 

There are several reasons for freezing brine on the 
coils. First, it permits cooling the brine to its freezing 
point, whereas in conventional brine coolers some margin 
of safety must be left to avoid freezing and plugging 
the heat exchanger. Second, it provides a reserve of re- 
frigeration which prevents the rise of brine temperature 
when the fish is first introduced and gives up heat at a 
rate exceeding the capacity of the small condensing unit. 
Thirdly, it allows the condensing unit to operate in per- 
iods of no load or part load, providing refrigeration in 
the form of eutectic ice, for future use. 


Attempts are being made to find if freezing at close 
to the eutectic freezing point has an effect on reducing 
salt penetration beyond that reduction which can be 
accounted for by the speed of freezing. A theory has 
been offered that if fish is immersed in a brine, the brine 
being held at its freezing point, no salt penétration can 
occur, since the removal of salt from the brine would 
reduce its concentration and hence raise its freezing 
point which would in turn freeze the brine, stopping 
the action. Freezing at the exact eutectic freezing point 
cannot be accomplished but it may be that freezing in 
close proximity to the eutectic freezing point will retard 
salt penetration. Results of the tests indicate this is true 
but they are not as yet conclusive. 

If brine freezing proves practical it could provide a 
very compact and efficient freezing system for small craft. 
For example a tank 16 x 30 x 36 inches operated by a 
5-hp condensing unit could freeze 100 lbs. of fish per 
hour. Little structural alteration would be needed and 
the condensing unit would require few automatic con- 
trols and would operate with a minimum of attention. 


NARW Executive Committee 


HE Executive Committee of the National Association 

of Refrigerated warehouses will hold its annual fall 
meeting at the Hotel Muehlebach, Kansas City, Mo., 
October 8 and 9. 


R. M. Conner, Chicago, president of NARW, will pre- 
side. Subjects to come under discussion will be what 
effect the end of the Korean War has had on the industry; 
the availability of space in relation to requirements of the 
government, the armed forces, and civilian customer in- 
dustries; and the increasing effect frozen foods are having 
on the refrigerated warehousing industry. Commenting, 
Mr. Conner said, “This will be one of the industry’s most 
important meetings. The slow down in the defense 
economy and the many governmental policy changes in 
the past few months have prompted committee members 
to take a close look at the industry’s plans for the future.” 
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Mid-South Adds Facilities 


PRE-FABRICATED bButler-type 
steel building, 150 ft. long, 50 
wide and 14 ft. high, with a 10 ft. 
wide dock has been added to the 
north and east sides of the new Mid 
South Refrigerated Warehouse Com- 
pany plant at Memphis, Tennessee. 
This construction was erected and 
leased to Weatherbee Frosted Foods 
Company for processing okra, spin- 
ach, turnip greens, lima beans and 
other vegetables prior to quick freez- 
ing such products in the Mid South 
freezer plant. Charles A. Conley, su- 
perintendent engineer, has been in 
charge of construction. He reports 
that a second similar building is also 
under construction for the same firm. 
Approximately 40,000 pounds of okra 
was the first item processed in the 
plant addition when it opened in July. 


Revised Standards 
Frozen Lima Beans 


HE U. S. Department of Agricul- 

ture has announced revised 
standards for frozen lima beans ef- 
fective July 17, 1953. Changes have 
been made in the standards pre- 
viously proposed to clarify the def- 
inition of broken beans and to pro- 


vide tolerances which reflect the 
greater difficulty caused by breakage 
of small tender beans and improved 
mechanical means for removing 
loose skins. 

The grade of the product is de- 
termined by evaluating the factors of 
color and absence of defects, in ad- 
dition to consideration of require- 
ments with respect to tenderness and 
flavor. The grades are designated as 
“U. S. Grade A” or “U. S. Fancy”, 
“U. S. Grade B” or “U. S. Extra 
Standard,” “U. S. Grade C” or ‘U. 
S. Standard,” and “Substandard.” 


Frozen Milk Gains Favor 


ROZEN milk may be the next 

product to catch the eye of Mrs. 
Housewife. The Refrigeration Re- 
search Foundation has been carrying 
on research in the freezing of milk 
under the direction of Dr. S. T. Coulter 
at the University of Minnesota. 

In a recent report by the Foundation, 
it was pointed out that ‘‘the large po- 
tential values of frozen milk are still 
unrealized but they are less distant 
than they were earlier, and many re- 
search and industrial organization are 
aiding progress’’. Whole milk has been 
frozen successfully and shipped to sol- 
diers overseas. The same applies to 
concentrated frozen products, either 


whole or concentrated taking place 
at the present time. Advantages in 
favor of the frozen product include 
larger supplies in the family refriger- 
ator, less spoilage and lower prices. 
—Cold Facts. 


Wisconsin Proposes 
Refrigeration Code 


HEARING was held by the Wis- 

consin Industrial Commission 

in the court house in Milwaukee in 

August for the discussion of a pro- 

posed code to include refrigerants for 
use in buildings. 

Prohibited refrigerants for air con- 
ditioning use are Butane, C, Hw; Iso- 
butane, (C H;); C H; Propane, C; H.; 
Ethane, C: H.; Ethyl Chloride, C. H, 
CL; Methyl Bromide, C H:; Br; Methyl 
Formate, H CO OC H;; Sulphur Di- 
oxide, S O:. 


Fire Destroys Apple Plant 


XPLOSION of a gas pot being 
used to heat tar for roof repairs 
was blamed for a $350,000 fire that 
destroyed the apple packing and cold 
storage plant of the East Farms fruit 
warehouse 16 miles east of Spokane, 
Wash. High winds fanned the flames 
as firemen fought to save the ware- 
house. 








The 


BATEMAN 
CRUSHED ICE ELEVATOR 
WILL DELIVER 


APPROXIMATELY 10 TONS OF ICE PER HOUR 


new Bateman Elevator con- 


ICE 


CRUSHER 


The New REGAL Model 25 
has all steel frame legs, grate 


veys ice, that has been ee to 
discharge chute for ging, etc 

All parts that come 

with the ice are galvanized. 


rusher 24”. 
e For heights taller than 7’ 6” 
(above standard height) $25.00 
per foot additional. 
FEATURES: 
@ V-belt drive from 
motor to gear box. 
Gears are enclosed 
and run in grease. 
HP. motor to drive 
elevator. 
Top and bottom 
sprocket shafts run 
on roller bearings. 
Connecting chains 
for cups are of steel 
— galvanized. 
ups do not ride 
oats of elevator. 
aoee ne slack on 
is outside of 
housing get easy ad- 
justment. 
e At bottom of hous- 
ing, pull-out pan 
rovides easy clean- 
Ing of any left over 
crushed ice 
The Bateman Elevator can be ordered without ‘eresher, 
as the Bateman Elevator will work with any —. 
Price of Elevator, less motor $4 
Elevator with Monarch Crusher, less motor 
Monarch Crusher takes a one HP. motor. 


(Motors at prevailing prices.) 





Bateniain 


handle and grate. Self-align- 
ing ball bearings. Legs high 
enough for 25-lb. paper bag 
to be filled. Galvanized for 
the prevention of rust. 34 
HP. motor. Direct drive, no 
gears. Shelf for placing ice 
on before entering hopper. 
Slanting hopper for easy 
loading. Four grate adjust- 
ments by turning the handle 
on side of crusher. Makes a 
very good fine ice on grate 
clused. Will take long 50-Ib. 
blocks in hopper. Two belts 
for sure pulling power. Belts 
and motor pulley furnished 
when crusher is ordered 
without motor. Delivery can 
be made on receipt of order. 
Guard covers the flywheel 
and motor pulley. 

Price $149.00, lese motor. 
Motor at prevailing price. 


Write For Full information 


o @ 
J 
MINERAL WELLS TEXAS 





Circle No. 17 on Reader Service Card 
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PALCO WOOL 
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In planning or estimating 





SOLVE THE MOISTURE PROBLEM 
PERMANENTLY WITH 


PALCO WOOL insulation 


Vapor trapped as condensed moisture or ice not only 
reduces efficiency, but actually destroys many insulat- 
ing materials. Since no vapor barrier is absolutely 
perfect, Palco Wool solves the moisture problem once 
and for all, by allowing moisture to migrate freely to 
the cold side. Because of this, moisture will not “back- 
soak” in the wall, even though faulty structure forms 
a vapor dam on the low temperature side. Actually, 
Palco Wool has lower moisture content after years of 
use than when originally installed. Peak efficiency is 
maintained permanently. To keep profits from “vanish- 
ing in vapor” investigate Palco Wool Insulation, today. 


low temperature refrigeration... | 


THE PACIFIC LUMBER COMPANY 


100 BUSH STREET, SAN FRANCISCO 4, CALIFORNIA 
35 EAST WACKER DRIVE, CHICAGO 1, ILLINOIS 


Circle No. 18 on Reader Service Card 
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Write for free Estimator's Data Sheet No. TW-2 
with detail drawing, construction plan, and 
estimator’s cost guide for money-saving ap- 
plication of Palco Wool Insulation in pre- 
fabricated steel building. No obligation. 





Practical Refrigerating Engineer 


NATIONAL ASSOCIATION PRACTICAL REFRIGERATING ENGINEERS 


CENTRIFUGAL PUMP APPLICATION 


Basic discussion of principles and operating details of centri- 
fugal pump as the cheapest means of transporting liquids yet 


developed. All installations should be engineered for use. 


HE Centrifugal Pump, like many 
inventions, cannot be attributed 
to a single inventor. Many have con- 
tributed to its development. Indus- 
try today has grown more dependent 
upon the centrifugal pump as the 
cheapest means of transferring. li- 
quids that mankind has yet de- 
veloped. 

The Centrifugal is technically de- 
fined as a radial flow pump, in which 
fluid enters into the center of a ro- 
tating impeller, in a direction parallel 
with the axis of rotation, and leaves 
the impeller with the flow confined 
to the radial, or tangential plane. Cen- 
trifugal pumps may be classified in 
two main groups; the vertical split 
case, single suction or end suction; 
the horizontal split case, single suc- 
tion and double suction. Both the ver- 
tical and the horizontal split case 
pumps have the impeller, whose func- 
tion is to transmit energy to the wa- 
ter; and the volute whose function is 
to transmit energy to pressure. 

Fluid flowing through the suction 
pipe enters the impeller wheel at the 
center where it acquires high velocity 
from centrifugal force of the rotating 
impeller. It flows to the outer peri- 
meter of the impeller, and is dis- 
charged into the volute, then flows 
around the volute until it reaches the 
discharge flange, or nozzle, and is dis- 
charged into the pipe. 

The characteristics of the Centrifu- 


wager iven before Louisiana Chapter 
No. 2, New Orleans, NAPRE. 


EXECUTIVE OFFICE, N A PRE 


433 N. Waller Ave., 
Chicago 44, Ill. 
OFFICERS 


President, Alvis Clay, Memphis, Tenn. 
Secretary, J. R. Kelahan, Chicago 44. 


Operating engineers of all refrig- 
erating plants are invited to affiliate 
with the National Association of Prac- 
tical Refrigerating Engineers, an edu- 
cational association. 
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gal pump when plotted on a curve, 
would appear as pictured in fig. 1. 
This curve shows that as head is in- 
creased on the pump, capacity de- 
creases; and as capacity increases, 
head decreases. Horsepower will in- 
crease with capacity, and decrease 
with high head. Efficiency will reach 
a maximum point around 75 per cent 
of the total pump capacity, and then 
fall off in both directions. Capacity of 
the centrifugal pump is governed by 
the type, width, diameter and speed 
of the impeller, and size of the pump 
openings. Size of the discharge and 
suction ports on a pump can be mis- 
leading. It is not uncommon for a 
purchaser to ask for a centrifugal 
pump by giving only the size of the 
openings of the pump. This has prob- 
ably been brought about by the clas- 
sification of contractors pumps, whose 
capacity has been designated by par- 
ticular opening size of the pump. 
However, in the case of standard cen- 
trifugal pumps, this is just like ask- 
ing for an electric motor without giv- 
ing the horsepower rating, or other 
data. 


Order Data Important 


On certain applications, especially 
booster service, a one-inch pump 
could be used successfully to handle 
capacities up to 150 gpm. This would 
depend upon the type of service to 
which the pump is applied, and how 
it was installed. By no means could 
an one-inch pump deliver 150 gpm 
through 100 feet of one-inch pipe. In 
general, for good practice, the veloc- 
ity should not exceed 15 feet per sec- 
ond at the discharge of the pump. The 
head, or pressure of the centrifugal 
pump, depends on the diameter and 
speed of the impeller. An increase in 
either would result in a higher head. 

The power consumption of the cen- 
trifugal pump, of course, will depend 
on all the factors mentioned above. 
In designing a centrifugal pump, or 
trimming the impeller for a desired 
capacity and head, the following laws 


MAURICE G. THIELE 


Sales Engineer 
Menge Pump & Machinery Co. 
New Orleans, Le. 


can be applied: The gpm varies di- 
rectly as the diameter; the head 
varies as the square of the diameter; 
and the power varies as the cube of 
the diameter. 


In changing the speed of the cen- 
trifugal pump, the following laws ap- 
ply; the capacity varies direct as to 
speed; the head varies as to square 
of the speed; and the power varies as 
the cube of the speed. 


The relationship between the two 
sets of laws is brought out by the 
following formula: 


Peripheral Speed (FT/Sec) = 
rpm X Impeller Diameter (in Inches) 
229 Constant 
In order to be able to classify, and 
compare impellers on the basis of 
their performance, regardless of their 
actual size—or the speed at which 
they operate—it is necessary to have 
some term which would be common 
to all pumps. This term is known as 
specific speed, a type of character- 
istic which can be used to predict the 
behavior of the pump, based on tests 
of a similar, but different size pump 
at different conditions of head, ca- 
pacity, and speed. Specific speed is 
defined as a rate in rpm at which an 
impeller would operate in reduced 
proportionately in size, so as to de- 
liver a rated discharge of one gpm, 

against total head of one foot. 


? __ rpm V gpm 
Specific Speed H% 

In other words, from this formula, 
it will be noted that low rpm would 
give a low specific speed. Specific 
speed can also be used in the appli- 
cation of pumps. It has been proven 
that if a high suction lift is required 
by a pump, it should operate at an 
rpm that would give a low specific 
speed. Very high specific speed will 
cause cavitation. ; 

From many tests, supervised by 
The Hydraulic Institute, it has been 
proven that the maximum efficiency 
of a centrifugal pump increases up 
to a specific speed of approximately 
2500, and remains approximately the 
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Fig. 1—Centrifugal pump characteristics represented 
graphically. 


NPSH IN FEET 


” 


1sO 
. M6T 





TOTAL SUCTION Lifsr 


TOTAL SUCTION Lift IN FEET 





NET POSITIVE SUCTION MEAD 


400 


wor 
U. © GALLONS PER muNUTE 


Fig. 2-—Net positive suction head, and suction lift, 


charted. 





same to around 4000, and then re- 

duces. Since maximum efficiency oc- 

curs between 2000 and 3000 of spe- 

cific speed, this formula may be used 

for selecting the speed at which a 

pump should operate for maximum 

efficiency. 

__ Specific Speed x'H % 
_— V gpm 

Example: Capacity required: 

100 gpm; head, 36 feet. 

Let us pick specific speed of 2500 for 

maximum Eff. 

_ 2500 x (36) % 


a ai Vv 100 
— 2500 x 14.7 __ 
amber: 2% = 3680 
Therefore, a two-pole motor speed of 
3600 rpm should be selected. If a 
double suction pump was used, the 
following speed would be required for 
maximum efficiency: 
_ 2500 x (36) % 


Vv 50 

= 5200 rpm 
Since 3600 rpm is maximum speed 
for a 60 cycle electric motor, and 5200 
rpm would cause excessive wear, a 
single suction vertical split case, or 
single suction, horizontal split case 
pump should be used if maximum ef- 
ficiency is desired. 

Another term encountered in se- 
lection of centrifugal pumps, and a 
very important one when handling 
volatile liquids and water at high 
temperatures, is Net Positive Suction 
Head. This term is defined as the to- 
tal suction head absolute pressure 
above the vapor pressure of the fluid 
being pumped, available at the en- 
trance or eye of the impeller. Mathe- 
matically it is defined: 

NPSH = H, + H, — H; — H,, 
Where: H, = Absolute pressure on 
the surface of the liquid where the 
pump takes suction, expressed in 
feet of liquid. 
H, = Static elevation of the 





= 5200 
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liquid above, or below, the center- 
line of the impeller, expressed in 
feet. 

H, = Friction and entrance 
head losses in the suction piping, 
expressed in feet. 

H,, = Absolute vapor pres- 
sure of fluid at the pumping tem- 
perature expressed in feet of fluid. 
This formula is very often forgot- 

ten when designing, or applying a 
pump to a particular system. It must 
be remembered that the system’s 
NPSH available in the installation, 
must exceed the required NPSH of 
the pump. If it does not, it will cause 
reduction in capacity and efficiency, 
excessive vibration, and noisy opera- 
tion, which is commonly referred to 
as cavitation. The NPSH of the pump 
can be determined by individual 
pump test, and may be secured from 
all pump manufacturers. It varies 
with the capacity and is graphically 
pictured in fig. 2. 


Cavitation 


Since cavitation seems to be a 
growing subject, with more unusual 
aspects revealed each year, here are 
some further details regarding this 
matter: It is commonly assumed that 
all centrifugal pumps can lift water 
successfully for a 15 foot lift. This is 
only approximate, and should not be 
made a standard rule, for at certain 
capacities and speeds, a centrifugal 
pump will not lift water anywhere 
rear this 15 foot figure, and will start 
to cavitate at very low suction head, 
and may require a positive suction 
head to operate satisfactorily. 

Cavitation can be caused by con- 
ditions other than lifting fluids in a 
vertical direction. It can occur in a 
pump with a positive suction head, 
as in booster service, when the suc- 
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tion line is too small for the capacity 
of the pump, when there are an ex- 
cessive number of fittings, and by 
partially closing a valve on the suc- 
tion side of the pump, a clogging 
suction line, etc. In fact, any condi- 
tion that will cause high vacuum at 
the eye of the impeller will cause 
cavitation. Cavitation can literally 
destroy a pump by taking pieces of 
metal from the casing and impeller. 
This action, or destruction, is theo- 
retically caused by impulsion of the 
vapor bubble formed during a low 
pressure phase. This bubble is car- 
ried along with the liquid into an 
area of high pressure where it is 
suddenly collapsed. In so doing, it 
may develop a pressure of several 
thousand pounds per square inch. 
This pressure is sufficiently high to 
drive the bubble particles of air, or 
vapor, into the metal. When this ac- 
tion is repeated in rapid succession, 
the metal is worn away from the 
pump. 

Recently, some observers have also 
proven other aspects of cavitation in- 
cluding chemical and electric de- 
struction due to molecular disassoci- 
ation in which the metal is attacked 
by a strong acid, or strong base, as 
well as strong electric discharge. 
This, of course, would be the results 
of a broken molecule. In any case, 
cavitation can be very serious and 
should be corrected immediately. 


Selection for Head 


The system head curve should also 
be referred to in selecting a cen- 
trifugal pump for a particular appli- 
cation, especially when the pump is 
going to be applied to a system where 
the friction loss is high. The system 
head curve is defined as a graphical 
representation of the relationship be- 
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Fig. 3—Superimposing pump characteristic curve on 
a system curve locates pump capacity and head. 
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Fig. 4—Comparison, old and new pump, and system 
curves to avoid improper application. 





tween flow and hydraulic losses in a 
given pipe layout. Since hydraulic 
losses are a function of rate of flow, 
size and length of pipe, and size, 
number and type of fittings, each lay- 
out has it’s own characteristic curve 
and specific value. In all pump ap- 
plications, at least one point on the 
system curve is given to the pump 
manufacturer, and is usually desig- 
nated as TDH, total design head, in 
psi. 

For example, let us take a pump 
that would have a five foot static 
head, with friction loss in 100 feet 
of one-inch pipe. Start plotting at 5 
feet and lay out the friction loss in 
100 feet of one inch pipe at 10 gpm, 
20, 30, and 40 gpm (see fig. 3). 

This would be added to the 5 foot 
head. The pump curve can then be 
superimposed on this curve, and 
where it crosses would be where the 
pump would operate. 


Application Engineering 


The system curve shown in fig. 3 
would be an ideal one and no serious 
trouble would be encountered when 
the pump becomes worn. However, it 
is occasionally necessary to pick a 
pump with a relatively flat capacity 
head curve when a low capacity and 
high head is required. When this is 
the case, the system curve should be 
examined before applying the pump 
(see fig. 4). It is evident from the 
above curves that a flat pump and 
system curve can lead to performance 
trouble if the pump is slightly off in 
head, which of course, can be expect- 
ed with natural wear. It should also 
be remembered that all system curves 
will increase with age due to deposit 
of sediment, etc. 

Another useful formula to use in 
estimating the horsepower that will 
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be required for a particular job is: 


Hp = gpm x TDH (in feet) 
3960 x Eff.* 
*(For small pumps—App. 60 percent) 
Every pump application does not 





require a thorough check into all of 
the aspects brought out here. It is, 
however, very important that each 
installation be thoroughly checked 
before a centrifugal pump is applied. 


News Notes and Chapter Activities 


Los Angeles 
FreED HERR 


[95 ANGELES Chapter has under 
way a Special Membership Drive. 
Membership Chairman, W. R. Bur- 
nett got the drive underway on Au- 
gust 15. The Chapter spurred the lag- 
ging summer month’s activity by 
periodic mailing pieces urging the 
membership to come through on this 
year’s campaign slogan “Every Mem- 
ber Bring in a New Member.” As an 
additional impetus, every member 
signing up three new members will 
be given his choice of an autographed 
copy of the following refrigeration 


books: PRINCIPLES OF REFRIGERATION, 


by W. H. Motz; REFRIGERATION THEORY 
& APPLICATIONS by Prof. H. G. Vene- 
mann; or Basic REFRIGERATION by 
Guy R. King. 

Los Angeles chapter inaugurates 
its fall meetings with a Ham-&-Beans 
Dinner at the Terminal Club on Sep- 
tember 16. Business and technical dis- 
cussions are by-passed at this inau- 
gural fall get-together in favor of a 
dinner followed by group singing, 
impromptu Barber Shop Quartettes, 
and a floor show. The committee is 
headed by Ed L. Nelson, Union Ice 
Company. 


Memphis Chapter an- 
nual Watermelon Cut- 
ting held August 19 at 
new Mid-South Refrig- 
eration Warehouse 
Company. Pictured are 
Doug Smith, entertain- 
ment chairman, Charles 
Conley, secretary and 
Alvis J. Clay, national 
president. 


Regular technical sessions are 
scheduled for: October 7—“Operating 
Costs in Refrigerating Plants,” Regis 
Gubser, California Consumers Corp.; 
October 21—‘Selection of Freezing 
Facilities for Food Plants”, Geo. Pau- 
lick, California Consumers; Nov. 4— 
“Accident Review for Refrigeration 
Industry”, William Osborn; Novem- 
ber 18—Field Trip, Ventura Shell 
(Ammonia) plant; and, December 2— 
Quiz Program, with panel members 
replying to questions submitted by 
Chapter members. : 


Memphis 
CHARLES CONLEY 


HE Chapter had its annual Water- 
melon Party, Wednesday, August 
19. There were 155 members, friends, 
wives and children who consumed 
1665 pounds of the finest melons 
grown. Doug Smith was chairman of 
the affair. The party was held in the 
air conditioned auditorium of the 
Mid-South Refrigerated Warehouse. 
At the meeting on September 2, 
Jesse L. Luton, chief engineer, St. 
Joseph Hospital and J. B. Crawford, 
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owner, Crawford Refrigeration Ser- 
vice Company, were elected to mem- 
bership. Charles B. Craig, with Inter- 
national Harvester Company, who 
joined some years ago and later 


transferred out of the city, was re- 
instated. The 1953 Data books were 
given out to those present and mailed 
to others who could not be contacted 
by those in attendance. 


New Orleans 
LzEo J. Vivien 


[sae the month of July, Charles 

A. Parker, sales engineer, Minne- 
apolis-Honeywell Corp., continued the 
lectures on automatic controls. The 
August 12th meeting was held in the 
Crescent City Ice Plant Auditorium. 
At this dinner meeting the past presi- 
dents of the chapter were honored. 
Every living past president attended. 

E. K. Strahan, Sr., delivered the 
opening address and informed the 
gathering that the New Orleans chap- 
ter of the NAPRE was organized in 
the summer of 1923 with E. K. Stra- 
han, Sr., representing the National 
Association. He was assisted by B. S. 
Dobree, J. H. Lamar, P. J. Winger- 
ter, D. J. Hayes, and R. J. Black. The 
first annual meeting and banquet was 
held at La Louisiane Restaurant, Au- 
gust 31, 1923, and B. S. Dobree was 
elected president. The National was 
represented by E. H. Fox, secretary 
and C. L. Whittemore, national di- 
rector. 

The New Orleans chapter was con- 
vention host in 1924, 1933, 1938 and 
1948. The chapter declined during the 
depression and again E. K. Strahan 
was deputized for the reorganization, 
resulting in the election of Steve Va- 
carro as president. After some pros- 
perity, it began to slip but revived 
with the election of J. J. Bryner, 
president in 1937. The chapter has 
since moved steadily onward. It is 
now at its peak performance with the 
largest membership of its history, 
and the second largest chapter in the 
United States. 

Walter Cooke presented to each 
president a past-president’s pin, 
commenting on their past and present 
activities. He honored the deceased 
presidents each in turn with a mo- 
ment of silence and prayer. Pictures 
were taken, and our publicity chair- 
man, Al Lusch, had newspaper re- 
porters and photographers present. 

Max Sofer, chief power plant engi- 
neer, Chrysler Corporation, acted as 


host to our chapter, August 26th. Over 
75 members availed themselves of the 
opportunity to visit this immense 
plant covering hundreds of acres. 
They were conducted on a tour of 
these facilities and witnessed the 
construction and tests made on army 
tank engines turned out in this plnat. 
Thousands of tons of refrigeration 
and very large steam capacities are 
necessary to the operation of this 
project. This very instructive tour 
ended with refreshments. 


Chicago 
JOHN FoRTI 


HE first meeting of the 53-54 sea- 

son was held Tuesday, September 
1. Thanks to Ist vice-president, Lloyd 
Beard, a very pleasant turnout was 
had at the Kraft Foods Company 
plant. This tour included the ladies. 
It began from the comfortably air- 
conditioned lobby, through the re- 
ceiving and shipping docks, and fol- 
lowed the cheese processing from de- 
partment to department to shipping 
dock again. 

This plant is the largest cheese 
processing plant in the world, and is 
known as the Sacramento Boulevard 
Plant. No cheese is manufactured at 
this plant. The cheeses are made else- 
where and shipped in. They are then 
graded and blended into the fine 
processed products produced by Kraft 
Foods Company. 

Of particular interest to our mem- 
bers was the machinery producing 
sliced cheese. Pasteurized cheese is 
rolled on a refrigerated drum (simi- 
lar to the York FlakIce Machine), 
then stripped off and cut into ribbons. 
These ribbons are automatically piled 
in layers of eight and carried on a 
conveyor belt to a cutting machine. 
The cheese ribbons are then cut into 
definite lengths that will fit into an 
automatically wrapped package in 


Past Presidents of Louisiana chapter No. 2, New Orleans: top row, 

left to right, W. J. Williams, B. J. Mancuso; middle row, L. W. 

Howat, F, X. Gillio, J. Chaisson, Leo J. Vivien, B. Graff, A. E. 

Wegener, T. O’Connor; sitting, E. G. Ford, J. J. Bryner, Charles 

Anderson, V.W.Webb, A. R. Dickson. Messrs. Bryner and W. egener 
are also past National presidents. 
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which they are completely sealed. 
The room housing this machinery is 
completely air conditioned and air in- 
troduced is filtered to remove all im- 
purities. 

An interesting guest attending this 
tour was Mr. Phongse Dibivaudi of 
Bangkok, Thailand (Siam), a stu- 
dent, sponsored by the Thailand gov- 
ernment and our Foreign Operations 
Administration to study refrigeration 
and the processing of perishable food 
products in this country. All members 
and guests were treated to refresh- 
ments at the end of the tour. 


Members-at-Large 
Leo J. VIVIEN 


EW members voted in during Au- 

gust and September were M. R. 
Fox, chief engineer, Walla Walla 
(Wash.) Meat and Cold Storage; L. 
A. Steele, Chief engineer (Cincin- 
nati) Sheraton-Gibson Hotel; H. A. 
Reed, ice plant owner, Durango, Mex- 
ico; F. P. Behning, chief engineer, 
Kingan & Co., Indianapolis; R. M. 
Cottingham, chief engineer and W. J. 
Martin, Jr., assistant chief engineer, 
Colonial Williamsburg (Va.) Hotel; 
and, Al Stuart, Sharon (Pa.) Coal 
and Ice Co., a re-instatement. 

Other members-at-large heard 
from during summer months were 
George E. Glover, Vincennes (Ind.) 
Ice and Cold Storage Co.; F. J. Price, 
Cambridge, Mass.; V. S. Peck, gov- 
ernment printing office, Washington, 
D. C.; T. G. Collins, Milton (Ore.) Ice 
and Cold Storage; C. J. Romberg, City 
Ice, Gainesboro, Ga.; E. H. Danner, 
Springfield, I11.; W. C. Johnson, Pa- 
cific Fruit Express, Council Bluffs; 
and the L. R. and F. C. Bartons at 
Indianapolis. We also heard from A. 
L. Rineer, Lancaster (Pa.) Ice and 
W. M. Galloway of Florida, who 
fooled us with his letters from 
Brownsville, Texas and Palasides, 
Colorado, where he has had his Ship- 
pers Pre-cooling Service units in 
operation. 

P. K. Sakar of India and Robert 
Finlay of Scotland also corresponded. 
E. F. Purdy of Oyama, B. C., Canada 
inquired into the whereabout of the 
Vancouver group. 


Washington Chapter No. 1 


JIM BENNETT 


N AUGUST 28, Washington Chap- 
ter No. 1 got together with the 
local RSES chapter at Alki Beach for 
a joint beach party enjoyed by all. We 
lost our vice-president, Floyd E. Bur- 
ris who is now Chief Engineer at 
the Washington Co-operative Farm- 
ers Association, Sunnyside, Washing- 
ton freezing plant. Our loss is Yakima 
Chapter’s gain. Put Chet to work over 
there, Yakima. Bill Matthews, for- 
merly with Cork Insulation Co. is 
now with Northwest Cork & Asbestos, 
Inc. in direct charge of all low temp. 
insulation sales and contracts. 


Colton 
H. O. BONTER 


[N AUGUST the chapter took time 
out to enjoy a picnic at Devil’s 
Canyon in the mountains north of 
San Bernardino at the San Bernar- 
dino Water Department’s reservoirs. 
Games and refreshments topped off 
with watermelon were enjoyed by all 
members, their families and guests. 
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Question Box 


H. G. Venemann, Professor of Refrigeration, Purdue 
University and chairman of NAPRE Educational Com- 
mittee, answers members operating problems monthly 
in this column. Send questions to Chairman H. G. Vene- 
mann c/o Purdue University, West Lafayette, Indiana. 








Electric Motor “Kick-Back” 


QUESTION No. 965: Recently I was called to replace a 
motor on a milk cooler. The motor I took off was a 4% 
Delco capicator start. This motor had 6.4 amp. fusestat (or 
fusestron) in the fuse box. The fuse had done its duty, the 
small spring in it had contracted and broken the circuit. 
Later on at the motor shop the motor was said to have had 
a broken wire. 

The fuse, as I shall call it, when it blew must have 
arced and burned a hole in the brass threaded casing in 
the fuse box. This hole could be plainly seen without 
removing the fuse. (a) What could have caused this? It is 
a new wiring job, passed by inspectors and the electrician 
said it was caused by a kick back of power. He says it is 
common in 440 volts. (b) I wonder if you could give me 
an idea as to what “kick back” is, and what causes it? 


ANSWER No. 1: Its hard to tell exactly what the trouble 
was. I believe there are some mis-statements in the ques- 
tion. I assume that this 4% hp motor was 440 volts, from 
remarks made. 

I also assume this is a single phase motor, and on that 
basis, approximately full load of the motor is .7 amps. 
Therefore, with a fuse (or fusetron) of 6.4 amperes in 
the circuit, you would have no overload protection on this 
motor, because the capacity of the fusetron is more than 
ten times full load. The only protection this 6.4 ampere 
fusetron would give you would be to cut the motor off the 
circuit in case of a short or ground. 

This statement of the motor shop that the motor had a 
broken wire is, I think, misconstrued. Particularly so, 
when the fuse was blown. This may have been an open 
wire; but burnt open, due to some internal short in the 
motor, or ground. Simply a broken wire should not blow 
a fuse. It would automatically stop the motor, without 
blowing the fuse. 

Was this fusetron for 250 volts maximum, or was it for 
600 volts maximum circuit: If it was the former, it would 
readily explain why the hole was burnt in the brass 
threaded casing in the fuse box.—J. R. Watson. 

ANSWER No. 2: A fusestat or fusetron is a special type 
fuse that will not blow on the high starting current of the 
motor but will be blown by a steady current load of over 
6.4 amps as in your case. 

Your question lacks important information but my 
guess is that the broken wire was grounded causing a 
very heavy current which blew the fusestat. The fusestat 
may not have been properly screwed in its brass threaded 
casing, and the poor contact, at this point, caused an arc 
burning a hole in the casing. 

I doubt that you had an “kick back” of power from 
such a small motor.—Regis Gubser. 


Lightning Protection 


QUESTION No. 966: Lightning destroyed a stator coil on 
one of my 2300 v., 257 rpm, 200 hp, 3 ph, engine-type 
synchronous motor. This is the third time one of my 
motors has been damaged in this manner. 

My plant is protected by arresters on the power supply 
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lines at tne entrance to my building. The power company 


my building, hung on A-brackets. Each time, 
lightning has struck the bracket farthest from the 
arresters. Each time, the motor repairs have been approxi- 
mately 3,000 dollars. 
Why don’t the arresters satisfactorily ground lightning 
and protect the motor? Do I have to cease plant ocpera- 
tions each time an electrical storm comes up?—R.W:S. 


ANSWER No. 1: Lightning arresters are usually provided 
by power firms for their own transformer protection. Air 
gaps are usually set much too great for motor protection. 
In this case it would seem to me, more adequate protection 
could be provided as follows: a) Run a ground wire above 
your incoming power lines from the tower to the building. 
Ground this wire to both the tower and to a water pipe 
at the building. b) Install lightning arresters on each leg 
or branch of the line at three locations: one set at the 
corner of the building at the first bracket; another set at 
the entrance of the line into the building; and the third 
set alongside the switch board in the engine room. It is 
suggested that this protection be the crystal-valve type 
arresters adjusted properly for motor protection. 


Our friend R. W. S. will find that the total purchase 
price for the nine arresters will be less than 100 dollars. 
It would seem to me that the ground wire should be in- 
stalled by the power company. (The Question Box, or the 
editor of INDUSTRIAL REFRIGERATION, will be happy to pro- 
vide the names of the manufacturers of this type of prod- 
uct.)—J. R. Watson. 


ANSWER No. 2: The insulation of the windings of rotat- 
ing electric machinery is probably somewhat more sus- 
ceptible to surge or lightning damage than is the insula- 
tion of other types of electric equipment. To a greater 
or lesser degree these windings are exposed to and may 
be affected by atmospheric conditions of humidity, fumes, 
dirt, oil and possibly localized corona. To this extent the 
insulation is subject to more rapid deterioration than the 
oil-immersed insulation of a transformer. In addition the 
distributed circuit nature of the windings make them 
susceptible to turn-to-turn insulation failure under steep- 
front surges. Such failures may soon develop into failures 
of the major insulation. Because of the foregoing, it is 
not unusual to take more or less extreme measures—as 
the situation demands—to prevent lightning surges from 
reaching the windings of the large and expensive rotating 
machinery. It is not the purpose here to present a dis- 
couraging picture of the situation, but rather, to empha- 
size the problem, which after all is of an economic nature. 

In general, the following presents some of the protective 
measures which have been employed. First, of course, is 
the obvious use of properly rated, properly located and 
well-grounded lightning arresters. Where the equipment 
to be protected is expensive it may well be advisable to 
consider the use of station-type arresters having higher 
discharge capacity. Arresters may be located at the service 
entrance and also at the machine terminals. In the case 
of entrance through cable it is especially desirable to pro- 
vide arresters at the load end of the cable since surges 
passing through the cable will generally have their volt- 
age increased by reflection phenomena at the end of the 
cable. 


In the matter of grounding the arrester, the effective- 
ness of the best arrester may be seriously impaired by a 
poor or high-resistance ground. The use of multiple 
ground leads and driven ground pipes may be indicated 
in some cases. For arresters located at the terminals of a 
rotating machine it is desirable to connect the arrester 
ground leads directly to the frame of the machine. This 
obviously limits the surge voltage to the value permitted 
by the lightning arresters. It also makes very essential 
the effective grounding of the frame of the machine and 
associated equipment. If possible inside the building such 
grounding may be accomplished by driven ground pipes 
and by direct connection to the water pipe system. Ar- 
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resters located at cable terminals such as potheads should 
be grounded to the conduit (and cable sheath if available). 
Like the frame of the rotating machine the conduit and 
cable sheath must be well grounded. If arresters are used 
both outside and inside the building, the complete inter- 
connection of all grounds will help to reduce the total 
equivalent ground resistance, and will minimize the po- 
tential differences which may, under surge conditions, ap- 
pear between normally grounded objects. 


A second method, particularly adapted to the protection 
of rotating machines, is the use of surge-type capacitors 
at the machine terminals. Such capacitors may be used 
in conjunction with lightning arresters. Depending on the 
quantity of surge energy involved, the capacitor may not 
absorb the entire surge without undue rise in voltage. 
Under this condition the arrester should operate to limit 
the voltage. The particular function of the capacitor is to 
decrease the rate at which the surge voltage rises. This 
permits a more uniform distribution of the voltage stress 
throughout the winding of the machine. A secondary 
factor is that the protective efficiency of the lightning 
arrester may be improved, because with the slower wave 
front, the arrester gaps will be less subject to time-lag 
effects and may sparkover at a slightly reduced voltage. 


A third method is the use of overhead grounded con- 
ductors and/or lightning rods or masts. If, either by ex- 
perience or from analysis, a particular location appears to 
be abnormally subject to direct lightning strokes, then 
the use of such lightning “catchers” or diverters may be 
well justified. In operation the grounded conductor or 
mast is so situated above the power conductors, that it is 
by far the most likely object on which the lightning will 
strike. Thus, in theory, the lightning stroke current is 
harmlessly by-passed around the power conductors. Mul- 
tiple and effective grounding is naturally an essential fea- 
ture of this type of protection. 


The foregoing discussion is of a general nature. For a 
particular case, it is usually desirable to make a com- 
petent analysis of the situation. Among the factors which 
would affect the choice of protective methods are the type 
and voltage of supply circuit, type of motor winding, soil 
conditions during lightning season and whether or not 
cable is used at the entrance. 


In the example given and from the data submitted, it 
would appear logical to take the following steps: 

1. Ascertain that the arresters are properly selected for 
the job and are in normal operating condition. 

2. Determine that the arrester ground connection is con- 
tinuous and that the ground resistance is low, preferably 
10 ohms or iess. This will provide maximum realization of 
the protection built into the arrester. 

3. If no trouble can be found at the arresters and if, 
within a short time, there have occurred three direct 
strokes to the A-bracket mentioned, then this appears to 
be a likely place for the erection of a diverter rod. 

4. Interconnection of the lightning arrester ground with 
the motor frame provided that the motor frame is (or can 
be) itself well grounded. 

From this point it is difficult to say whether further 
protective measures such as capacitors and lightning ar- 
resters at the machine terminals are necessary or justified. 
There can be no harm resulting from these additional 
properly applied protective methods, but the decision in 
general must be made upon economic factors, such as cost 
of repairs, cost of plant outage, and importance of con- 
tinuity of power.—Prof. C. S. Sprague, Purdue University. 


Fusible Plug 


QUESTION No. 967: May I use the same fusible plug in 
an unfired pressure vessel in a Freon 22 system as I would 
use for Freon 12?—A.B.C. 


ANswer: The revised Safety Code for Mechanical Re- 
frigeration, ASA, B9-1, approved in 1950, states in Sec- 
tion 13: 

“13.3 If a fusible plug is used, the ultimate bursting 
pressure of the vessel so protected shall be at least 2% 


46 


times the refrigerant * saturation pressure, psig, cor- 
responding to the stamped temperature on the fusible plug, 
or at least 2% times the critical pressure of the refrigerant 
used, whichever is the smaller. A fusible plug is permitted 
only on the high side of a refrigerating system. 

“13.5 The minimum required rated discharge capacity 
of the fusible plug for a refrigerant containing vessel 
shall be determined by the following formula: 

C=fDL, where 
C=minimum discharge capacity in lb. of air per min., 
D=~outside diameter in ft., 
L=length of vessel in ft., 
f=factor dependent upon kind of refrigerant (Freon 12 
and Freon 22 is 1.6)” 

The critical pressure of Freon 12 is 565 psig and of 
Freon 22 is 711 psig, so that the bursting pressures of the 
two vessels if designed for critical pressures would be 
1435 and 1775 psig respectively. The discharge capacity 
of the two plugs according to the above formula may be 
the same, but the thickness of the Freon 22 plug should 
theoretically be slightly greater. It would be in my own 
opinion that the manufacturer would use the same fusible 


plug for Freon 12 as for Freon 22.—H.G.V. 


New Questions 


Dual Suction Pressure 


QUESTION NO. 968: Regarding your answer to Ques- 
tion No. 933 in the NAPRE OPERATING DATA BOOK, 
I should like greatly to be corrected on my method of 
figuring multiple effect compressors. (When operating 
on two suction pressures, 0 psig and 15 psig, is it better 
to use two compressors than one multiple effect com- 
pressor?—M.S.) 

For years I have been figuring problems of this nature 
as a ratio of absolute suction pressures as follows: 
Assume 0 and 15 psig suction pressures with NH; as re- 

frigerant; 

Then, 0 psig = approximately 15 psig, and 15 psig = ap- 
proximately 30 psig. 

15 divided by 30 = 50 percent. 

Therefore, if total machine capacity is 2 tons, 50 percent 
of 2, or 1 ton, would be produced at 0 psig and 1 ton at 
the 15 psig level. 

As you state in answer to 933, and no doubt correctly 
so, then 3714 percent of the total would be done at 0 psig 
and the remainder, or 621% percent at 15 psig. I am there- 
fore sending you one of my work sheets for your correc- 
tion. The calculations were made by slide rule and are 
therefore only approximately correct. — 


Work Sheet 


Compressor capacity at 0 and 15 psig suction with mul- 

tiple effect compressor. The following conditions are as- 
sumed to hold true using NH; as refrigerant: Both suction 
conditions are taken to be superheated, 10 F; Volumetric 
efficiency equals 75 percent; Discharge pressure, 125 psig; 
approximately 75 F liquid to evaperators; Swept volume 
of compressors 133.33 cu.ft/min. 
Then: 133.33 x .75 = 100 cu.ft., net machine capacity in 
cfm; at 0 psig, NH; = .055555 Ibs/cu.ft. x 100 cfm = 5.555 
Ibs NH./min; at 15 psig, NH: = .10720 Ibs/cu. ft x 100 
cfm = 10.720 Ibs. NH./min; 10.720 Ibs. NH; at 15 psig, 
minus 5.555 Ibs. NH; at 0 psig equals 5.165 Ibs. NH; han- 
dled by multiple effect. 

With 75F liquid, one Ib. NH; has 474 net Btu at 0 psig; 
one Ib. NH; has 485 net Btu at 15 psig. 

Then: 474 x 5.555/200 = 13.15 tons refrigeration at 0 
psig, and 485 x 5.165/200 = 12.55 tons refrigeration done 
by higher suction pressure. 

Added: 25.70 tons, total. 

Same machine at 15 psig, straight suction pressure, no 
= ga 10.720 x 485/200 = 26.05 tons refrigerant.— 
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Capacity of Unit 


QUESTION NO. 969: We are interested in having your 
opinion as to the capacity of a unit. It is a floor type, am- 
monia, direct expansion, fed from the top by an Alco 
multi outlet valve and is a water defrost unit. We would 
like to operate at a 7 degree superheat with a minus 10F 
refrigerant temperature. Unit handles 9000 cfm at % 
inch s.p. Air travel through this coil is 1500 fpm. The unit 
is to refrigerate a 0 F room. Coil Data: 16 pipes wide, 8 
pipes deep, 81 inches long, % inch OD steel tubes with 
2 inches square steel fins, 3 per inch; air movement is from 
bottom to top.—B.D. 


Explosion of Refrigerated Gases 


QUESTION NO. 970: Would all the refrigerant gases 
that are classified as explosive, explode if mixed with 10 
percent of air by volume?—L.R. 


Individual Air Outlets 
Cool Laundry Workers 


N THE laundry of the Roosevelt Hotel, Waco, Texas, 

summer temperatures combined with humidity of the 
operation made working conditions practically unbear- 
able. High turn-over of laundry workers became a serious 
problem. 

While the Chrysler Air-temp cooling system for the 
dining rooms and public spaces had been installed, the 
laundry, located in the basement, had not been included 
in plans for the 225-ton system. When laundry service, 
as well as guest service began to suffer as a result of 
employee turnover, management decided to try to cool 
the laundry. The load on the space included nine launder- 
ing machines of various types, in addition to hot water 
heaters, with the substantial latent heat characteristic of 
such installations. No standard system would do the job 
without a tremendous amount of remodeling and rear- 
rangement of the laundry itself. 

Fortunately, the laundry is located only a few feet 
away from the compressors providing refrigeration for 
the hotel air conditioning system. Capacity of the system 
was such that considerable excess cooling was available 
to engineers working on the laundry problem. It was de- 
cided to cool the laundry in nine separate zones, each 
of which is actually only six square feet or so of floor 
space occupied by each of nine employees. Kelly Refrig- 
eration Company, the installing engineers, designed a cone 
outlet resembling a large galvanized circular trough about 
three feet in diameter which directs air directly down- 
ward from a plenum chamber in the ceiling. A simplé 
damper is provided by means of a projecting handle which 
can be operated by each employee to his own taste. Each 
unit can deliver 500 c.f.m. of cool air at approximately 
75 F. 

Each employee operating a machine is now provided 
with an envelope of cooled air. There are no problems of 
headaches or excessive perspiration, such as caused sev- 
eral employees to faint during the previous summer. Per- 
sonnel turnover is reduced. to a minimum and a vastlv 
higher output ratio has been achieved, according to the 
Roosevelt owners. 


Pallet Survey 


PALLET survey recently conducted by the Pacific 

States Cold Storage Warehousemens’ Association re- 
veals the sizes most commonly in use in that area are 
47 x 36, 48 x 48, and 36 x 48. The survey is felt to be a 
good start toward accumulating information which might 
eventually lead to pallet interchange on a much larger 
scale than at present.—Cold Facts. 
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NAPRE Convention at Purdue University 


HE 44th Annual Meeting of the 

National Association Practical 
Refrigerating Engineers will feature 
well known speakers on a wide va- 
riety of industrial refrigeration sub- 
jects. Each day’s activities at the four 
day afiair will be topped off with tra- 
ditional socials. 

On Tuesday, November 9, the con- 
vention will open with inspection of 
exhibits at noon. Registration follows 
at 1:30, it was announced by John W. 
Neff, a past president and honorary 
member, Chairman of the Registra- 
tion and Reception Committee. Presi- 
dent Alvis J. Clay, will convene the 
annual meeting at 2:30. The welcome 
address will be given by Professor H. 
L. Solberg, Head of the School of 
Mechanical Engineering. NAPRE’s 
perennial responder, Walter E. Bernd, 
a past president, will reply. 

Following customary reports, the 
engineering sessions will get under- 
way with a paper by Professor Wil- 
liam T. Miller of the Heating, Ven- 
tilating, and Air Conditioning Depart- 
ment, Mechanical Engineering School, 
Purdue. “Air and Vapor Mixtures, 
and Migration Problems” is the topic 
of Professor Miller’s paper, Supper 
recess will be followed by two panels 


on low temperature insulation. George 
B. Bright, Detroit consultant and past 
president of ASRE, is among the con- 
sulting and operating engineers on 
the first panel, over which NAPRE’s 
second vice president, Regis Rubser, 
will preside. Representatives of eight 
insulation firms will participate in the 
second panel appearing at this eve- 
ning’s session. 

The day’s activities will be brought 
to a conclusion at the informal party 
sponsored by the St. Louis Chapter, 
NAPRE. John Dabbs, President, and 
Charles Wunderlich, Chairman of the 
affair, have announced that the party 
will be held at Marshall’s Coffee Shop 
in Lafayette. 

Wednesday’s sessions will be high- 
lighted by discussions on water treat- 
ment, revival of asorption refrigera- 
tion systems, and refrigeration engi- 
neering safety. Ken M. Holaday, Util- 
ities Chief, Anheuser-Busch, Inc., 
will be the authority on water. Dem- 
onstrations in the University’s labora- 
tories on “Artificial Lightning and 
Demonstration of Protective Devices,” 
and “Down to Earth Physics” are 
planned for the afternoon activities. 
The electrical demonstration is under 
the direction of Professor C. S. 


Sprague, supervisor of Purdue’s High 
Voltage Lab, and Professor I. Waler- 
stein, Professor of Physics, will con- 
duct that lecture. 

The ladies will be away all day for 
a tour and social on Wednesday, so 
the men delegates have plans for a 
stag buffet supper. Evening sessions 
will open with a discussion on “Au- 
tomatic Dairy Operations” by Leon 
Buehler, Jr., vice-president of ASRE, 
and a leading authority on dairy re- 
frigeration. “Selection of Pumps for 
Refrigeration Service” will be the 
concluding paper for the day. Profes- 
sor A. R. Spalding, Associate Pro- 
fessor, Heat Power Engineering 
School, Purdue, is author of the pa- 
per. Professor Spalding is on leave 
from the University and is with the 
E. I. Dupont de Nemours Company, 
Wilmington, Delaware, as part of 
their current national program, “En- 
gineering Educators in Industry.” The 
Dupont firm has assured NAPRE that 
the Professor will be available for the 
talk and demonstration which he has 
planned. 

A novelty of the Thursday meeting 
will be revival of the breakfast ses- 
sion started at the Los Angeles Con- 
vention. Emmett T. Quinn, a past 
president, is to be the principal speak- 
er. Membership contest awards and 





ESTABLISHED 1880 


Continuous Welded 
Pipe Coils of Any 
Metal, Size or Design 


PHILADELPHIA PIPE 





1B © W 8 IR 


BB BRAND 


AMMONIA 


Anhydrous Ammonia 
Cupric Chloride 


BENDING CO. 
adie By Pda 


Ammonium 
Bicarbonate 


Anhydrous Calcium 
Chioride, purified 


Please keep 
empty cylinder rotating. 


Est. 1858 


HENRY BOWER CHEMICAL 
MANUFACTURING COMPANY 


29TH AND GRAY’S FERRY ROAD 
PHILADELPHIA 46, PA. 








Circle No. 23 on Reader Service Card Circle No. 24 on Reader Service Card 


INDUSTRIAL REFRIGERATION ®@ October 1953 

















































five minute talks by the leading chap- 
ters, constitutes the balance of the 
breakfast program. Engineering ses- 
sions that day will include an elec- 
trical paper by Jay R. Watson, dis- 
tinguished Chicago member; a dou- 
ble-barrelled discussion of modern 
cold storage construction by Ralph 
Epstein and A. J. Sander, of A. Ep- 
stein & Sons, Inc., Chicago; and 
“Practical Engineering Economics” 
by C. T. Baker, consultant, Atlanta, 
Georgia. The afternoon sessions will 
include a paper on packing house re- 
frigeration problems, and another on 
air conditioning and _ refrigeration 
needs of large department stores. 
The Thursday afternoon session 
will be recessed early. All delegates, 
families, and guests, will make ready 
for the annual banquet. Chicago 
Chapter will be host at this affair. 
The evening’s social will start off with 
a cocktail party, it was announced by 
Bert C. McKenna, President of the 
Chicago Chapter, and a National Di- 
rector. William V. Richards, Chicago 
Chairman announces that dancing 
will follow the roast beef dinner. 
Two engineering papers are slated 
for delivery on Friday, November 13. 
Walter E. Bernd will present “An 
Operating Engineer Tackles Cooling 
Tower Design.” The concluding pa- 


per will deal with advances in vacu- 
um cooling of produce. The Conven- 
tion will adjourn at noon. 


President Eisenhower 
An Operating Engineer 


HE President of the United 

States, Dwight D. Eisenhower, 
put in a couple years time as ice 
puller, fireman, and operating engi- 
neer in an ice plant and creamery 
near Abilene, Kansas, it was learned 
by NAPRE through its National 
Treasurer, Leland Kenagy. Lee sends 
a clipping from the Kansas City 
Times in which the owner, P. D. Hoff- 
man, Belle Springs creamery, Abi- 
lene, recalls employment of Ike’s 
father, as a chief engineer in his 
plant back in 1892. David Eisen- 
hower, the father, saw to it that his 
boys gained practical experience 
working in his department. They 
pulled ice, worked on the ice de- 
livery dock, fired coal burning boil- 
ers, and in some cases, stood the 
night shift as engineers. 

Mr. Hoffman was quoted as fol- 
lows:—“His name first appeared on 
our company payroll in June, 1906. 

“The next time is the summer of 
1908 when he probably helped in the 
ice department. In June, 1909, he 









was evidently firing the coal burning 
boilers. By fall of that year he was 
night operator in charge of the night 
fireman and night ice puller. 

“He was also taking some post 
graduate work in the local high 
school. This allowed him to play foot- 
ball and also to get prepared for the 
West Point examinations. This night 
job was a 12-hour shift—7 days a 
week. So he was a pretty busy young 
fellow.” 

When Leland Kenagy visited the 
Eisenhower home at Abilene, he 
noted a certificate on the wall from 
the International Correspondence 
School issued to David Eisenhower 
for completion of the course in sta- 
tionary engineering. 


Clemenson Joins 
Julian Engineering 


RECENT change in Chicago engi- 
[ \ neering personnel occurred when 


' Arthur O. Clemenson affiliated with 


Julian Engineering Company, Worth- 
ington representatives for Chicago 
area. Clemenson is employed as an 
engineer with his new firm, He is 
Treasurer, Chicago Chapter, NAPRE, 
and was formerly with Westerlin and 
Campbell Company of that city. 
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VIVIAN MANUFACTURING COMPANY 


4136-38 FOLSOM AVE. 


Phone Chess 4334 


ST. LOUIS 10, MO. 


Venders built with one, 
| two, three or four decks 
, up to 35 feet long. 


Vending belt made of 
Oak pallets bolted to 
sprocket chain, no slip- 
page or stretching. 


Order now for fall de- 
livery and eliminate the 
high cost of labor thru 
the slow months of the 
Ice business. 


Write or wire for detailed 
specifications and prices. 
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COIL FORMS & 
PIPE BENDS 


...our Specialty! 


Right Equipment, “Know- 
How” and Skill to do your job 
as you want it done! Our mas- 
ter metal-workers produce to 
your exact specifications, even 
in stainless steel or up to 6- 
inch extra heavy. Complete 
welding facilities. .For super- 
fine quality custom work, call 
on us! 


CHICAGO NIPPLE MFG. CO. 


1997 CLYBOURN AVE., CHICAGO 14 


We'll gladly 
quote on your 
next job. 





See You at the N.A.I.1. Convention, Booth 7 


“America’s most trusted vending machines” 


Write, Wire or Phone 
for brochure 


ICE SCORING MACHINE COMPANY 


P.O. Box 2140 Fort Worth, Texas Phone ED-1258 
. Circle No. 27 on Reader Service Card 
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Container Breakage 
In Top-iced Shipments 


ESULTS of a study of container breakage in top-iced 
shipments of vegetables, conducted by the Western 
Growers Association, Los Angeles, Calif. under a contract 
with the United States Department of Agriculture show 
that meltage of top and channel ice is much greater at the 
ends than in the center areas of refrigerator cars. 

Transportation tests were made on broccoli and celery 
shipped from California to eastern markets during the 
spring, fall and winter months in 1951 and 1952. Only 
1 of 18 test cars observed arrived at destination with all 
crates in each end completely covered with top ice. Of the 
18, five were re-iced three days prior to the time of un- 
loading. All cars arrived with sufficient ice between the 
doors, even those cars in which ice depth in that location 
at loading point was less than 12 inches. The average 
meltage in doorway areas of cars not re-iced in transit 
was only two inches. 

Meltage of top ice over the bunker stacks of cars not 
re-iced in transit averaged approximately 13 inches, and 
the end of the car containing the least top ice was found to 
be the end likely to suffer the most broken crates in 
transit. An abnormal depth of top ice was found to in- 
crease the number of crates broken during unloading. 
Other factors contributing to container damage are 
discussed in the report. 

When cars of vegetables are loaded with containers not 
more than three layers high, it is recommended that top 
ice be applied approximately 12 inches deep at the center 
of the car, and banked up to a depth of approximately 24 
inches at the bunkers. When crates are placed four layers 
high, and there is not enough room for that much ice 
between the top layer and the ceiling of the car, top re- 
icing in transit is suggested to relieve the situation, al- 
though, from tests results, it should not be expected to 
cure it. 

Re-icing the cars in transit did not produce the results 
that might be expected. Upon arrival at destination there 
was more superfluous ice in the center parts of cars re- 
iced in transit and not much more ice on stacks near the 
bunkers than when cars were not re-iced. 

The practice of loading one less row of containers in the 
doorway than in the remainder of the car, with resulting 
offsetting of containers in adjoining stacks, is not recom- 
mended. Neither is the placing of blocks of ice in the 
spaces left by the offset doorway stacks. Cars of the com- 
modities studied should be loaded with continuous rows 
from one end of the car to the other in order to minimize 
transit breakage. Adequate refrigeration can be obtained 
in the doorway area by using an ice gate at the loading 
doorway and filling the channels next to both doors with 
snow ice. 

When refrigerator cars of vegetables are top iced, it is 
not customary to use ice in the bunkers except during 
extremely warm weather. The excessive meltage of ice 
found in the ends of the car near the bulkheads might be 
retarded in one of three ways: By bunker-icing the car, 
by banking the top ice higher at the ends than at the cen- 
ter, or by covering the bulkhead opening with heavy 
paper or some type of fibre-board sufficiently strong to 
resist the pressure of the ice as it is blown into the ends 
of the car. The first two alternatives would be costly— 
the third, cheap. Furthermore, ice cannot be banked more 
than about a foot deep on most four-layer loads. In a 
summary of results of the study, it is stated that additional 
research is needed to determine how effective covering the 
bulkhead opening may be. 
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Occupational Accident Facts 


CCUPATIONAL accidents in 1952 cost American in- 
dustry $45 per worker, according to the National 
Safety Council’s statistical annual, “Accident Facts.” Just 
off the press, the 1953 edition points out that 15,000 per- 
sons were killed and 2,000,000 injured while at work in 
1952. The total time lost as a result of occupational in- 
juries reached the staggering total of 250,000,000 man- 
days. F 
Twenty pages of the 96-page book are devoted exclu- 
sively to occupational accidents, and provide the factual 
background necessary to give direction to an industrial 
safety program. There is a detailed list of accident rates 
by major industry groups, as well as charts showing the 
accident trend during the past 25 years. Commonest source 
of injuries, part of body most frequently injured, off-the- 
job accident problems, unsafe acts and unsafe conditions 
contributing to permanent impairments and deaths, and 
other topics are included. In addition to the occupational 
section, detailed statistical information is provided on ac- 
cidents of all types, motor vehicle, transportation, home, 
farm and school. 


Safety Men at Meeting 


Food industry safety men attending the 41st National 
Safety Congress and Exposition in Chicago, October 19- 
23, will learn how they can cooperate with union, public 
health, school and traffic officials in promoting accident 
prevention. Among the groups who will participate in the 
round table discussions scheduled for Wednesday after- 
noon will be the following: 

Ice, Cold Storage and Locker Plant Division: W. F. 
Leonard, vice-president, The Southland Corp., Dallas, 
Tex. 

Dairy Product’s Division: Leonard Parker, J. D. Roszell 
Co., Peoria, Il. 

Brewer’s Division: Edward J. Steinkellner, safety direc- 
tor, Joseph Schlitz Brewing Co., Milwaukee. 

Confectioner’s and Baker’s Division: Louis Leaf, safety 
director, Leaf Brands, Inc., Chicago. 


Ice Rink at Auto Exhibit 


T THE 1953 Wisconsin state fair, held in West Allis, 
A a suburb of Milwaukee, during the last week of 
August, an ice show on a rink in the exhibit of Nash 
Motors attracted about as much attention from fair visit- 
ors as any booth in the Industrial Building. Daily per- 
formances were held on the ice rink, which was in the 
middle of the auto exhibit, the ice making machinery, 
consisting of four compressors which sent the brine 
through the piping beneath the rink. The girls doing the 
fancy skating were formerly with national ice shows. The 
fair was held during the hottest week of the year, with 
temperatures up to 97 in the shade and perhaps hotter in 
the low-roofed building, but the skaters were dressed for 
that kind of weather. 


Figures on Refrigerating 
Shipments Revised 


N THE basis of corrected reports which were received 
after the figures on shipments of air conditioning and 
refrigeration equipment, 1952 were published in the 
August issue, both the 1952 and 1951 figures on mechanical 
dehumidifiers, refrigeration-type should be revised. The 
amended figures show that 87,452 mechanical dehumidi- 
fiers valued at $6,295,000 were shipped by 16 companies in 
1952. The corresponding figures for 1951 are 55,242 units 
valued at $3,853,000. 
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NIAGARA 
“No-Frost”’ 
















Frost and Ice Never Form 
in this 
Frozen Food Storage 





SAVE TROUBLE AND EXPENSE EVERY DAY 
IN PRE- COOLING, FREEZING AND STORAGE; 
PROTECT FRESH OR FROZEN FOOD QUALITY 


The Niagara “‘No-Frost” Method gives you always 
the full capacity you paid for in your refrigeration, 
NEVER, not even partially, interrupted for de- 
frosting. You can handle large “live” loads easily. 
The controls are simple and always give you ac- 
curately the temperature and humidity you want. 
Temperatures never rise to interrupt the “pull- 
down”. You are free of troubles; your rooms stay 
clean and sweet with easier maintenance and less 
labor. You save power; your compressors run at 
higher suction pressures. For every refrigerated 
room for temperatures below 32° F. this method 
gives you better product quality at lower operating 
costs. Many of the finest installations in the in- 
dustry, both large and small, prove the benefits 
of the Niagara No-Frost Method. 

Write for the No-Frost story and data on its ap- 
plication to your problem. Ask for Bulletin No. 105. 


NIAGARA BLOWER COMPANY 
DEPT.IR 405 LEXINGTON AVE., NEW YORK 17, N. Y. 


OVER 15 YEARS OF SUCCESSFUL EXPERIENCE 





PROVES THE VALUE OF NIAGARA NO-FROST 
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August 31 Cold Storage Holdings 


E seasonal gain in cooler occu- 

ancy was greater than indicated 
by the 5-year average pattern for 
the month ended August 31. By the 
end of the month occupancy was up 
2 points to 64 percent which was about 
equal to the level of last year. 

Freezer occupancy of 75 percent, 
while above average on August 31, 
was under that of last year. In all 
areas except West North Central, 
South Atlantic, West South Central 
and Mountain, there was an increase 
in freezer occupancy over the previ- 
ous month. The greatest increase, 9 
points, was reported in the East South 
Central States which was closely fol- 
lowed by the Pacific Coast and New 
England States. 

During August net accumulations 
in stocks of fresh fruits, cheese and 
other dairy products, dried eggs and 
miscellaneous cooler items more than 
countered the net withdrawals of fresh 
vegetables, nuts and nut meats, shell 
eggs, ana meat products for a net 
gain of more than 106 million pounds. 

Above average net accumulations of 
frozen fruits increased national hold- 
ings to almost 345 million pounds by 
August 31. Stocks totaled 317 million 
pounds last year and 333 million 
pounds on August 31 in the 5-year per- 
iod ended 1952. Although national 
stocks were greater than average, 
holdings of frozen apples, blueberries, 
cherries, grapes, plums and prunes, 
Young, Logan and Boysenberries were 
below their respective average levels 
for August 31. August increases were 
reported for all stocks except apples, 
grapes and plums and prunes. 

Stocks of frozen vegetables on Au- 
gust 31 totaled more than 570 million 
pounds which were surpassed only in 
1952 (October 31) when 577 million 
pounds were in store. Net gains dur- 
ing August ranged from one million 
pounds (asparagus) to 44 million 
pounds (snap beans). The latter to- 
taled about 72 million pounds; the for- 
mer 23 million pounds. Frozen peas 
were increased by 30 million pounds 
to reach an all-time high of 227 mil- 
lion pounds. 

Holdings of creamery butter were 


increased during August to reach, a 
total of 33 million pounds thereby sur- 
passing the previous all-time record 
high reached last month. Likewise, 
stores of American Cheddar cheese 
are continuing to reach new record 
highs with each succeeding month as 


Percent 


average for August 31 in the 5-year 
period ended 1952. Poultry stores be- 
came greater during August which is 
in contrast to a net reduction of 13 
million pounds reported last year. 

A falling off of about 8 million 
pounds brought August 31 holdings of 
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END OF MONTH OCCUPANCY OF PUBLIC COLD-STORAGE WAREHOUSES, 1946-53 


August 31 holding equaled almost 400 
million pounds. In contrast, shell egg 
stocks continue to fall to new record 
lows with each passing month. The 
826,000 cases in store August 31 were 
only about one-third as great as aver- 


frozen beef down to 134 million pounds. 
Total beef stocks were down to 143 
million pounds. These stocks were 
more than half as great again as aver- 
age for August 31, but were about 9 
percent under those of last year at 


TABLE 1—CoOLpD STORAGE HOLDINGS IN PuBLic. PRIVATE AND SEMI-PRIVATE 


WarEHOUSES, APPLE HousEs AND MEaT PACKING PLANTs (000 LBs.) 








August 


July August Five Year 





1953 


1953 


1952 Average 





142,579 

268,257 
Other Meats and Meat Products 126,532 
Frozen poultry, lbs. ......................-. 126,574 
Creamery butter, Ibs. .................... 333,294 
American cheese, Ibs. .................... 399,636 
Other cheese, Ibs. ....................2.....-- 25,272 
Shell eggs, cases 826 
Frozen eggs, Ibs. ................-.-...0.+-- 133,742 
BRN THRs sisicsaconinsessacenintudersnsny sccsune 465 
Frozen fruits, lbs. ...........................- 344,763 
Frozen vegetables, Ibs. .................. 570,078 
Frozen fish, Ibs. ..................-2..c.0000-++ 174,761 


151,085 
350,825 
135,659 
112,460 
309,894 
385,445 


156,762 91,444 
407,558 351,138 
136,742 107,820 
144,508 108,576 
111,400 
222,933 


370,561 
156,270 





age and not quite two-fifths as great 
as last year. Frozen egg holdings de- 
clined during August by 19 million 
pounds to total 134 million pounds. 
Last year’s stocks were 144 million 
pounds while 171 million pounds were 


which time net withdrawals (5 million 
pounds) were only half as great as the 
net disappearance this year. Holdings 
of pork also were reduced during Au- 
gust and by the end of the month were 
down to 268 million pounds. 


TABLE 2—PERCENTAGE OF SPACE OCCUPIED BY PUBLIC REFRIGERATED WAREHOUSES 


(APPLE HousEs EXCLUDED) 








Net Piling Space 
(000 cu 3) 
Freezer 


Cooler 


August 1953 


Cooler Freezer Cooler 


July 1953 
Freezer 


August 1952 
Cooler 


5-Year Average 


“Freezer Cooler Freezer 





6,960 41 
026 58 
12 


66 
16 
83 
81 
57 
70 
73 
59 
68 
73 


41 
53 
61 


61 


LELISSSUSE 
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Wholesale Food Center 
Planned for Milwaukee 


LONG range goal of establishing 

the principal wholesale food 
distributing center of the Milwau- 
kee area in the town of Wauwatosa, 
on the northwest border of Milwau- 
kee was disclosed with plans for 
building a large cold storage ware- 
house. 

Philip G. Kuehn, president of the 
Wisconsin Cold Storage Co., Mil- 
waukee, announced that the new 
affiliated Mohawk Refrigerating Co. 
would build the single story cold 
storage warehouse on a 75 acre tract 
on W. Burleigh st., a quarter of a 
mile west of highway 100. 

Construction of this building, which 
will have approximately a million 
cubic feet of cold storage space, will 
be started next spring. An approxi- 
mate cost of a million and a half 
dollars is estimated for building and 
equipping this structure. 

Mr. Kuehn said that cold storage 
warehousing was an initial require- 
ment for a wholesale food distribut- 
ing center. He said that it was the 
plan of his organization to bring in 
other food distributors and that two 
large Milwaukee food organizations 
have taken options in the tract. 


Wisconsin Cold Storage, with its 
affiliates, the Badger Cold Storage 
Co. of Milwaukee and the Marsh- 
field (Wis.) Cold Storage Co., is 
the largest cold storage warehous- 
ing organization in the state. Their 
combined storage capacity is 1,600,- 
000 cubic feet. 

Marshfield Cold Storage is pre- 
paring to build this fall an addition 
to its plant to provide approxi- 
mately 200,000 cubic feet more stor- 
age space. This plus the W. Burleigh 
st. plant would nearly double the 
present capacity of the affiliated 
firms. Contract for this addition has 


. been awarded and the company ex- 


pects to have this building complet- 
ed this fall. 

Mr. Keuhn attributed this expan- 
sion to the great growth in the frozen 
food business, which is continually 
adding new foods available in frozen 
form. “We look forward to keeping 
pace with that growth,” he added. 

He said that the Mohawk plant 


. would be the “newest and finest” in 


the state. To a great extent, it will 
be mechanically operated. 

Exact dimensions of the warehouse 
still are being worked out. Construc- 
tion will start as soon as weather 
permits in the spring and it should be 
completd in three or four months. 





He noted that in addition to being 
near access to main highways, the 
town of Wauwatosa also is ad- 
jacent to the North Western road 
tracks. Long truck hauls through 
congested parts of the city from pres- 
ent food wholesalers’ locations in the 
“commission row” area south of Mil- 
waukee’s east side downtown shop- 
ping district will be eliminated. 


Will Keep Old Facilities 


Bringing other food distributors 
into the town of Wauwatosa center 
“would get at the problem of va- 
cating the present commission area,” 
Mr. Kuehn pointed out. 

The Wisconsin Cold Storage Co. 
has owned the W. Burleigh st. tract 
for three years and for several years 
has been planning the development 
now disclosed. 


Refrigerated Cat Thaws 


HEN Phillip C. Widdowson of 

Princess Anne near Salisburg, 
Md., opened his refrigerator door, 
his cat fixed him with an icy stare 
and leaped stiffly from the box. Wid- 
dowson said the cat apparently had 
remained in the refrigerator all night. 
He thawed out after a few hours in 
the sun. 



























WELDED - ICE CANS - RIVETED 


HIGH PRESSURE; LOW PRESSURE; A.P. CANS 


- ICE CAN GRIDS - 


VARIOUS DESIGNS, STYLES & WEIGHTS 


PARKERSBURG, W. VA. 


ACCURATE CAN FILLERS 
FOR ANY NUMBER OF CANS 


WILL NOT LEAK OR DRIP 
ACCURATE MEASUREMENT EACH FILLING 


THE SANITARY FILLER 


e CORE FILLERS e CORE SUCKERS e BRINE TESTING KITS 
e FROZEN FOOD LOCKERS e FREEZER TRUCKS & PANS 


CABLE ADDRESS — KNICKSTACO 


KNICKERBOCKER STAMPING COMPANY 
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Wide onal view of construction in progress at the Los deni rl AnhenserBuech Fae, The buildings 
are from left, brewhouse, Bosari cellar, and stock house. These are the first three of nine units scheduled for 
completion in 1954, giving the manufacturers of Budweiser beer an additional 950,000 barrel capacity. 


NHEUSER - BUSCH pushes for- 
ward with the construction of 
its new modern brewery on a 65- 
acre tract in the San Fernando Val- 
ley. Ground was broken last De- 
cember for the 150-foot high brew- 
house, the 70-foot high Bosari cellar 
and the seven low-slung buildings 
which will be used for fermenting 
and lagering cellars, bottling opera- 
tions, warehouse, racking room for 
draught beer, power plant and offices. 
About 700 people are expected to be 
employed. 


The brewhouse is a multi-storied 
building, since Anheuser-Busch uses 
gravity to control the flow of the 
liquid in the manufacture of beer. 
The other buildings will be one-story 
to give the plant topmost flexibility 
of operation and production control. 
Completion of the 15 million dollar 
project is expected next year. The 
brewery will have a shipping capa- 
city of 950,000 barrels of Budweiser 
and Michelob beer a year. The plant 
has been designed for the addition 
of two units of comparable capacity. 


Power, steam and refrigeration facil- 
ities at the California brewery will 
duplicate those used at the main 
Anheuser-Busch plants at St. Louis 
and Newark, N. J. 


New Precooling Plant 


‘NONTRACT for erection of a 12,- 
800 square-foot vegetable pre- 
cooling plant has been awarded by 
Danal Farms, Inc. at Princeton, Fla. 
The plant will extend 121 feet along 
the Florida East Coast Railroad. 





oy Simple contron ts tHe BeSt controw 


for efficiency’s sake... 








PHILLIPS 


FLOAT CONTROLS 





FLOAT CONTROLS 


REX 
REFRIGERATION 
EQUIPMENT 
WILL PROTECT 
YOU AGAINST 
HIGH POWER COST! 


Direct Feed and Remote Feed types adaptable 

for high side or low side aepllcedoas. Capaci- 
ties range from 1 to 1000 tons for “Freon”; 1 
to 2000 tons for ammonia. 


=\) REFRIGERANT INJECTOR 


Phillips refrigerant injection provides high 

efficiency evaporation with “Freon”, espe- 

cially in high capacity, flooded operation. 
LIQUID RETURN SYSTEM 


The Phillips system protects ammonia 


REASONS FOR 


High Power Costs in Re- 
trigeration Plants. 


10° gaetamar ae AND FOUL 


Cause excess head pressure and 
reduced capacities. 


WATER AND OIL IN THE SYS- 
TEM. 


Lowers capacity by raisi the 
— point of liquid refriger- 
ant. 


DIRTY CONDENSERS. 
Scale raises condensing pressure 
and lowers capacity. 


. p08 - HEATED REFRIGERANT 
DISCHARGE GAS. 


SOLUTIONS 


Reduce High Power Cost with 
this Rex Equipment. 


REX AIR PURGER. 

Removes all non- < ee 

gases. Holds down pres- 
sure, 


REX EXTRACTOR. 
Removes compressor oil and wa- 
ter vapors in the discharge line. 


re eo CLEANING EQUIP- 


paige driven. Cleaning time 
V4 of hand scraping. 


oa SUPER-HEAT EXTRACTOR. 


com) s against liquid slop-over 
pre pe dry suction line gas for 
top compressor efficiency. 
ch atio 
po mat, rbosse Boiip wen ane 
ingly given. Write for catalog. 


DESIGNERS AND ENGINEERS 
¢ RerriGERATION ConTrots Systems 


3255 W. CARROLL AVENUE e CHICAGO 24, ILLINOIS 


M210) 8. aa Pedr Teac C & S Equipmznt Co. 
Mason Emanvuats 99 Decrborn Sereet, Seattle 4, 
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ashingtoa 


Keeps discharge pressure high— 
increases power consumption. 


IF YOU ARE INTERESTED IN LOWERING YOUR POWER 
COSTS AS MUCH AS 20%—WRITE... 


Removes super-heot, lowering 
discharge pressure. 


REX ENGINEERING & SALES CO. 
Qhlahame. 


» Qhlahama. 
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DIMCO CAST ALUMINUM FIN 
EVAPORATING COIL 


* Saves Space 
* Saves Weight 
* SavuetCost 


CAN BE USED WITH ANY REFRIGERANT 
Write for descriptive folder 
DETROIT ICE MACHINE COMPANY Snare 4 Yon for ses Sa 
2615 Twelfth St., Detroit 16, Mich. A typical instollation facilitating pelletizing. 
Circle No. 32 on Reader Service Card 


=FAST SERVICE= 


ane © PAPER BAGS 


R 
CATALOGUE @ ICE CRUSHERS 


temperatures @ ICE PICKS 
i from 5° above to 30° below zero, 


et tear deme © PICNIC CHESTS 
Caan © Seudoae adee pessouie © CANVAS BAGS 
flan? production delays ¢ non-skid 

eo. 


























ALL TEMPERATURE © Won't freeze « @ COUPON BOOKS 
-{@ can be stored or used in any tem- 


e will indefi 
Sastock roomitems willnot“set™ @ TONGS 
in drum whether open or covered. 


Mistakes just can't happen. Tamp @ SIGNS WRITE 





in place and traffic rolls. 


FOR 
CUTS MAINTENANCE COSTS ete, 
irish, le or aaphalt Geers © no special @ TOOLS CATALOGUE 
equipment or skill needed ¢ a one man 
job ¢ comes in durable 50 Ib. net wt. 


weatree INDEX COUPON & SUPPLY CO. 


Write for Details Now! 612 INDIANA AVE. 
PERMAMIX CORPORATION LaPORTE, INDIANA 
220 N. LA SALLE STREET CHICAGO 1, ILLINOIS 
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“How good are Kooler Kubes? It used to INTERNATIONAL 
take one man five to six hours per day SALT COMPANY, INC. 
y SE to service our cooler units with salt. Now Scranton 2, Pennsylvania 
the same man services the same units in PI . 
PACKING no 2 hours 20 minutes with Kooler Kubes. 0 = — 
“And we are saving money on salt (Please send additional information. 
because Kooler Kubes do a better job. Signed: 
“Along with this, we have not had to 
clean out a single unit in three months. NAME 
We used to spend two hours per week per 
unit cleaning out the units and sprays.” 


Marhoefer Div. of Kuhner Packing Co. 
Muncie, Indiana 

















Compressed 50-1b- inerat fonsae = CITY 
compres: 

cubes for unit spray 
cold poo meg Is systems. 


diffusers, spray 








Fer Additional Infermation Send Coupon New 
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Mobile Sub-Zero Holding Rooms 
In Aircraft Plants 


IRCRAFT manufacturing firms 
have found that aluminum alloy 
forms, forged or extruded, are more 
ductile or malleable if held at minus 
20 F during operations and between 
processes. One of these firms, the 
Aluminum Division of American Car 
and Foundry Company, St. Charles, 
Mo., took their problem to Thermal 
Engineering Company in St. Louis. 
Engineers for Thermal designed and 
constructed several mobile units for 
use in this aircraft plant. 

The unit consists of an 80 cu. ft. 
compartment built on an Allen- 
Bradley farm wagon chasis, and is 
completely metal clad in and out. 
Insulation consists of 8 inch semi- 
rigid board type on the underside 
‘and 6 inch of semi-rigid Fiberglas 
insulation around the sides. In all, it 
looks like a giant sized beverage or 
ice cream cabinet on wheels. Two 
lids or covers may be moved fore 
and aft over the top opening by 
sliding, or removed entirely. The 
lids are light weight metal construc- 
tion and contain only 1 inch of Fiber- 
glas insulation. 

The Freon-12 refrigeration unit it- 
self is a 3 hp 440 volt motor driven 
air-cooled compressor and air-cooled 
condenser, The complete refrigera- 
tion unit is welded integral with the 
low temperature holding compart- 
ment and the entire affair mounted 
on shock absorbers. The unit may be 
plugged into any 440 volt outlet. 


Overhead view of Thermal Engi- 
neering Company custom built 
portable aluminum holding cham- 
ber employed by Aluminum Divi- 
sion of American Car and Foundry 
Company, St. Charles, Mo. Hot gas 
discharged from compressor is cir- 
culated around top opening at the 
breaker strips which support cover 
lids, minimizing frost and conden- 
sation at this opening. Covers tilted 
at the right side are light weight, 
_—" of sliding fore and aft 
when in place, and contain only 
one inch of insulation. 


View of portable minus 20 F holding chamber for 
aluminum forgings and extrusions in process for air- 
craft parts. Tractor moves unit to desired production 
line vantage point as required. A complete self con- 
tained 440 volt electric motor driven refrigerating 
unit is forward of the low temperature chamber. 


A novel feature of this unit is 
the employment of discharge gas 
from the compressor to reduce frost 
and minimize condensation around 
the top opening. Hot gas from the 
compressing unit is passed thru a tee 
arrangement and balancing valves 
to two loops around the opening. The 
gas in one loop moves in a direction 
counter to the gas in the adjacent 
loop, thereby giving approximately 
even distribution of heat around the 
perimeter of the compartment open- 
ing. 

Aluminum alloy forms at the com- 
pletion of one manufacturing phase 
are placed in the mobile unit, the 
unit moved to the next step or oper- 
ation. If still a third process is to be 
applied to the metal form, then the 
mobile unit is moved to the opposite 
end of the production line where it 
picks up the shapes once again and 
is moved to the next. Where some 
aircraft firms have utilized large 
sub-zero storage rooms, necessitat- 
ing rapid movement of the processed 
alloy forms or shapes, to and from 
such rooms, ACF finds that consider- 
able saving in time and refrigeration 
is effected by use of the mobile units. 


Crushed Ice in Concrete 


N THE Sandusky, Ohio area an- 

other outlet for crushed ice has 
been used. In order to meet Govern- 
ment and State specifications with 
regard to the proper temperature of 
the concrete being poured on the 
Ohio Turnpike, the local contractors, 
The Sandusky Cement Products, have 
found it necessary to use from 50 lbs. 
to 100 lbs. of crushed ice in each 
cubic yard of concrete. This lowers 
the temperature of the mix, fore- 
stalls the setting-up process and 
makes a harder concrete. 


Fire Damages Storage Plant 


NDETERMINED damage result- 
ed to the Terminal Ice and Cold 
storage plant, Salem, Oregon when 
fire started from a workman’s acety- 
lene torch. It required approximately 
an hour to extinguish the blaze which 
ate its way from the office through 
the false attic. 


No Turkey Purchases 


HE Turkey Industry Advisory 

Committee told Secretary of Ag- 
riculture Benson recently that it 
could not see any need for a turkey 
purchase program by USDA this fall. 
The committee’s reasoning is based 
on current forecasts that at least 100 
million fewer pounds of turkeys will 
be marketed from September 1 
through the main marketing season. 
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Handling Costs of Apples 
Reduced by Lift Trucks 


HE cost of handling boxes of apples by the method 

now most widely used at packing and storage houses 
in the Northwest can be reduced nearly one-half by 
the adoption of improved methods and equipment, a 
U. S. Department of Agriculture study in Washington 
State indicates. The mdst widely used method, employ- 
ing belt conveyors and two-wheeled hand trucks, cost 
$60.28 per 1,000 boxes of fruit. The cost with industrial 
fork-lift trucks and 48-box pallets was $31.99. The latter 
method also helps to reduce bruising and deterioration 
of fruit. 

Comparisons were made of these two fruit-handling 
methods and three others in use in apple packing and 
storage houses. Time studies were made of actual opera- 
tions to determine labor and equipment requirements. 
Assumed wage rates were used for computing labor costs. 
Per-hour equipment costs were obtained largely from 
cost records of the plants. Total labor and equipment costs 
were computed for purposes of comparison only. 

Total labor and equipment costs for the other three 
methods ranged between those figures, as follows: Using 
clamp-type two-wheel hand trucks alone, $56.03; floor 
chain conveyors and clamp-type two-wheel hand trucks, 
$54.62; and industrial clamp-type lift trucks of 24-box 
capacity, $37.75. 

The comparisons cover the whole operation of receiv- 
ing fruit from the orchard and storing it, moving it 
within the plant, and loading it out for shipment to 
market. Although the study was made only in Washing- 
ton State, the principles and methods developed should 
be applicable in all major apple-growing regions. 


_ Association’s packer-members in selecting motor carriers 


_ equipment. 


Refrigerated Motor Carriers 
Li in New Directory 


DIRECTORY of “Refrigerated Motor Carriers Equip- 
A ped to Transport Frozen Foods” has been published 
by the National Association of Frozen Food Packers. The 
directory gives names and addresses of some 185 frozen 
food motor carriers, and comprehensive information on 
such important subjects as equipment, scope of operation, 
insurance, etc. The publication is in loose-leaf form and 
supplementary pages will be issued from time to time as 
further information on properly equipped motor carriers 
is assembled. 

The primary purpose of the publication is to assist the 


















































which will give adequate protection to their products. 
Copies also are being offered to the trade generally at 
nominal cost. 

Preparation of this directory was a project of the 
N.A.F.F.P. Transportation Equipment Committee. Most of 
the information was obtained from a detailed survey of 
refrigerated motor carriers that has been in progress more 
than a year. This Committee has responsibility for con- 
tinuous review of the situation with respect to equipment 
for protection of frozen foods in transit, and will continue 
to be active in the promotion and adoption of improved 
























































Earlier, the Committee prepared a listing of railroad 
refrigerator cars approved for frozen food loading. Dis- 
semination of information on proper equipment for trans- 
porting frozen foods represents one phase of the Associa- 
tion’s broad program designed to encourage all handlers 
to give frozen foods the low-temperature protection re- 
quired during the course of distribution. 
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SEND FOR YOUR FREE BOOK TODAY 
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NEW REVISED EDITION! 

















The Most Complete, Informative 
Book in the Industry on: 


ee 


0 
CALCIUM CHLORIDE 
REFRIGERATION BRINE 


LATEST EDITION CONTAINS: 


© Most advanced, up-to-date tables 
© New, additional information 
© More complete data 
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SOLVAY PROCESS DIVISION 


Ae || 61 Broadway, New York 6, N. Y. 
Allied Chemical & Dye Corporation 


Gentlemen: 





Please send me AT NO COST OR OBLIGATION your FREE 
BOOKLET “Calcium Chloride in Refrigeration.” 


Name. 





Position 





Company. 
Address. 
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LUG 


OIL 
SEPARATOR §& 


STOPS OIL FROM EN- 
TERING CONDENSER 
RECEIVER AND 
LOW SIDE 


Allows operation as was 
originally intended. Sim- 
ple in operction — no 
ports to wear out — no 
screens, metal wool or 
any close screens te clog, 
raise discharge pressures 
end cut down capacity. 


When used in connec- 
tion with air compressors, 
water is also separated 
with the oil, 


Built for years of trouble free service. 
echanical details on request. 


THE AING ZEERO COMPANY 


e Ave 


AA ANAAAANAAA AA AAA AAA AAA AAA 


AANA AAA 











AND 
REFRIGERATION PRODUCTS 


SEMI-STEEL 
SHUT-OFF VALVE 


Highest grade non-porous metal— 
full size ports—clean cut threads. 
Back seated stem — Shank design 
base—perfect alignment. Long life 
packing ring. 


ALL-STEEL GAUGE SETS 
All-Steel Construction. Auto- 
matic shut-off of liquid in 
case of glass breakage. Com- 
position packing rings give 
long life, no-leak seal. 


If your jobber doesn’t stock—write 


CYRUS SHANK 
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Chilled Sea Water Preserves Fish 


SE of chilled sea water in place of ice to transport 

fish has produced favorable results at Vancouver, 
B.C., Canada. Pacific Fisheries Experimental Station of- 
ficials say the new method may prove of major impor- 
tance to the fishing industry. 

Scientists installed special tanks in Captain Ellis Mor- 
ney’s commercial trawler Kath-Ell, designed to store 
freshly-caught fish at a temperature of 30 F., in sea 
water chilled by a condensing unit. These compart- 
ments replace the conventional fish-pans. The new sys- 
tem can be installed in wooden fishing craft without in- 
sulating the hull. It also eliminates carrying and handling 
of ice, reducing operating and labor costs. 

Fish are dressed as soon as possible after being caught, 
rinsed and placed in the sea-water tank. During the ex- 
periment an equal amount of fish from each catch was 
iced and stored in the refrigerated hold. When the first 
lot was landed, the plump, wholesome, fresh-looking ap- 
pearance of the spring salmon from the sea water tank 
could scarcely be distinguished from freshly-caught fish. 
The skin was without bruises, which often are present 
when ice is used. In one test, fish that had been stored 
in refrigerated sea water 19 days were preferred by 96 
percent of the tasters. 


Watch Out for Hazards 


VERY employee should be his own safety director; 

and that entails being his own housekeeper. For a 
great percentage of accidents are a direct result of diffi- 
cult working conditions. 

Water in its many forms contributes to many a torn 
ligament. Treat the water in and around the plant with 
respect. It may not have an undertow like the ocean, 
but it sure has a terrific pull when you disregard it 
and walk through it haphazardly. If it’s out on the dock 
and frozen, that’s all the more reason to clean it up. If 
it’s in the plant and can’t be cleaned up, for your own 
sake, don’t overlook it. 

More backs, arms and legs have been twisted up like 
pretzels because of too many false steps, where unsecure 
footing was concerned. 

If you can’t clean it up, DON’T RUN THROUGH IT. 


Frozen Food Packers Save 
Samples for Nutrition Study 


ERSONNEL in nearly 150 freezing plants throughout 

the nation are saving frozen food packages from their 
1953 production of 48 frozen fruits, juices and vegetables 
for testing in the National Association of Frozen Food 
Packers’ five-year nutrition research program. Sampling 
will be repeated next year. It is expected that a total 
of some 30,000 packages will be saved. Samples will be 
tested for eight vitamins, six minerals and seven proxi- 
mate components. Drawing of samples is based on a 
statistical plan that provides an impartial cross section 
of grades, varieties, regions, climatic conditions, and 
methods of processing, packaging, and freezing. 


Fish Spoilage at Sea 


HE Fisheries Research Board of Canada has pub- 

lished studies by C. H. Castell and W. A. McCallum 
on comparative evaluation of factors that cause spoilage in 
boats at sea. They found that temperature is more im- 
portant that any other single factor. Insufficient ice or 
thick layers of ice on fish are major faults. Heavily con- 
taminated ice is another serious fault. Prolonged exposure 
on deck is also a serious factor. 
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COMING CONVENTIONS 





INTERNATIONAL APPLE ASSOCIATION 
October 10-13, 1953 
Sherman Hotel, Chicago 
FLORIDA ICE ASSOCIATION 
October 11-13, 1953 
Roosevelt Hotel, Jacksonville, Fla. 
MouRIg, WASHBURN, 
WESTERN REGIONAL FROZEN FOOD CONVENTION 
October 11-13, 1953 
Palace Hotel, San Francisco 
Paut Camp?, President 
NORTHWEST ASSOCIATION OF ICE INDUSTRIES 
October 22, 1953 
Athletic Club, Seattle, Wash. 
L. F. Marsu, Secretary 
INTERNATIONAL ASSOCIATION ICE CREAM 
MANUFACTURERS 
October 28-30, 1953 
Statler Hotel, Boston, Mass. 
RosBert HisBeEn, Exec. Secy. 
GULF COAST ICE ASSOCIATION 
: October 28-29, 1953 
Buena Vista Hotel, Biloxi, Miss. 
J. L. REEp, President 
CANADIAN ASSOCIATION OF ICE INDUSTRIES 
November 2-5, 1953 
Seigniory Club, Montabello, Quebec 
Mritprep E. Crort, Secy.-Treas. 
REFRIGERATION AND AIR CONDITIONING 
EXPOSITION 
November 9-12, 1953 
Cleveland Public Auditorium 
Georce S. Jones, Managing Director 
Air Conditioning & Refrigeration Institute 
NATIONAL ASSOCIATION PRACTICAL 
REFRIGERATING ENGINEERS 
November 10-13, 1953 
Purdue University, Lafayette, Ind. 
_J. RICHARD KELAHAN, Secretary 
NATIONAL ASSOCIATION OF ICE INDUSTRIES 
November 17-20, 1953 
Hotel Statler, Washington, D. C. 
Guy W. Jacoss, Exec. Secretary 
DELTA STATES ICE ASSOCIATION 
December 6-8, 1953 
Arlington Hotel, Hot Springs, Ark. 
R. N. Mrtuine, Secretary 
REFRIGERATED WAREHOUSEMEN FALL MEETINGS 

Northwest Chapter NARW, Portland, Oregon. October 
12. Chairman, Alex Ollson, Terminal Ice & Storage, 
Portland. 

South Pacific Chapter NARW and Pacific States Cold 
Storage Warehousemens’ Association, Chapman Park 
Hotel, Los Angeles, Calif. October 15-16. Chairman, 
A. R. Carstensen, Sacramento. 

Southwestern Chapter NARW Gunter Hotel, San An- 
tonio, Texas. October 19-20. Chairman, William Rylee, 
Denison, Texas. 


New Containers for Apples 


HE Washington State Apple Commission, Yakima, 

Wash. has reported results of studies with fiberboard 
boxes for standard wrapped and packed apples. This con- 
tainer is recommended for commercial trial shipments and 
its behavior in storage will be a matter of special interest. 
Others that have looked promising are consumer packages 
in a master fiberboard container and the ply-veneer box 
made of a thin sheet of wood veneer covered with Kraft 
paper. 

The Commission’s Research Department (Earl W. Carl- 
sen, Director) has accumulated data on shocks received by 
apples through all stages of handling through use of shock 
recorders in boxes and is able to duplicate the severity of 
treatment in a very short period in its laboratory. 
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S « S ICE VENDING STATIONS 


and Ice Vending Equipment 





Frozen Food & Ice Cream 


STORAGE DEPOTS 


Sz 


For Independent, 
Outside Refrigerated 
Storage! --> Compl 

Ready to Plug In! 
= Portable! 








Slash distribution costs . . . add frozen food profits 
for chain stores and super-markets! 


Sold by Leading Ice Equipment Distributors 
Throughout the Nation 
S & 


VENDING MACHINE COMPANY . 
ae) 


670 Lincoln Avenue San Jose. California 





“CHIP TOK 


We lease Ice Making Machin- 
ery to produce Chip Ice for 
processing operations for Car 
Icing — Poultry — Meats — Sea 
Food - Vegetables and the 
Fruit Packing Industries. 
Capacities 2 to 500 tons daily. 


Write or wire for representative to call— 
no obligation. 


CHIP ICE CORPORATION 


1842 W. 59th St. Phone HEmlock 4-0500 
CHICAGO 36, ILL. 
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Refrigeration and Air 
Conditioning Exposition 
(Continued from page 31) 


latest engineering skills for the con- 
trol of temperature and moisture. 
The November event will be our 
eighth all-industry show and it will 
not only be the greatest show ever 
held, but it is expected to open a 
new era in the industrial under- 
standing of the refrigeration and air 
conditioning processes.” 

Visitors may make hotel reserva- 
tions through the Housing Bureau, 
Cleveland Convention Bureau, Ter- 
minal Tower, Cleveland, O. 


Cooling-Heating System 
For Office Building 
(Continued from page 25) 


The firm also installs on its planes, 
air ducts made of Fiberglas-reinforced 
plastics. 

Approximately 120,000 square feet 
of Fiberglas Duct Insulation vinyl 
sprayed on one side, 20,000 square 
feet of coated duct insulation and two 
carloads of pipe covering were instal- 
led in the system by the Fiberglas En- 
gineering and Supply Company, Seat- 
tle, Wash. 


Sweet Corn Icing 
Program in Ohio 


HE sweet corn icing program is 

continuing to make progress in 
the Sandusky, Ohio area. Charles 
Nickels of Huron is one of the largest 
truck farmers in that area, also a 
wholesale buyer. He uses from 5 to 
7 tons of crushed ice daily for the 
icing of 5 to 8 trucks, hauling it to 
the Cleveland, Pittsburgh, Columbus 
and Cincinnati markets. He has 
equipped his farm with a refrigerated 
ice house, machinery for the crush- 
ing of his own ice and conveying 
equipment carrying the ice to the 
trucks that are being loaded for 
market. 


Ice Company Advertises 
Ice as Quality Product 


O SHOW that “ice man’s ice” 

is a higher quality product than 
can be produced at home, the Peo- 
ple’s Ice & Coal Company, Syracuse, 
N.Y. has issued a-circular describing 
the ice making process from water 
treating tanks to the finished product. 
The use of pure water and complete 
sanitation is emphasized throughout. 
A companion piece, printed in blue 
and black points out the many uses 
of ice and on the back is listed places 
in Syracuse where ice can be pur- 
chased. 
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"MANUFACTURERS! NEWS 


Lawler Advanced 
By Worthington 


LECTION of Matthew M. Lawler 

as vice president in charge of the 
air conditioning and refrigeration di- 
vision for the Worthington Corpora- 
tion has been announced by Hobart C. 
Ramsey, president. 


Matthew M. Lawler 


Mr. Lawler joined the Worthington 
Corporation in 1936 and has served in 
the capacity of assistant vice presi- 
dent and manager of the air con- 
ditioning and refrigeration sales di- 
vision since September, 1950. In 1951 
he became a member of the board 
of directors and executive committee 
of the Air Conditioning and Refrigera- 
tion Institute. He was graduated from 
— Institute of Technology in 


Worthington Expands Plant 


HE Worthington Corporation re- 

cently acquired at auction from 
T. V. A., a 66 acre tract along the 
Tennessee River at Decatur, Ala- 
bama. This land is the final piece of 
property in a 137 acre tract needed 
for the new $3,500,000 plant Worth- 
ington is building at Decatur to man- 
ufacture air conditioning equipment. 

At a luncheon meeting following 
the auction, E. J. Schwanhauser, ex- 
ecutive vice-president of Worthing- 
ton Corporation said they were de- 
lighted that they were able to add this 
property to the other 70 acres they 
were purchasing. He said he believes 
that air conditioning may in a few 
years provide a larger sales volume 
than any other division of their busi- 
ness. The Decatur works, to be com- 
pleted this winter, will be one of the 
spearheads of the company’s expan- 
sion. 

The company expects to produce in 
this plant not only commercial air 
conditioning units for stores and of- 
fices, but also units that will help 
pioneer the year-around air condi- 
tioning of homes. 


} 


New Ammonie Producer 


‘Ts ammonia production field will 
be entered by the Columbia-South- 
ern Chemical Corporation. E. T. Asp- 
lundh, president, said that the firm 
plans to construct its first ammonia 
producing facility soon at Natrium, 
W. Va. Contracts for the construction 
work will be let in the near future 
and the firm expects to be in produc- 
tion by late 1954. 

Although the chemical industry has 
been constantly increasing production 
facilities, ammonia has been in short 
supply since World War II. A basic, 
chemical product used by a= wide 
variety of consuming industries, the 
product is finding increased utiliza- 
tion as a base chemical in the manu- 
facture of fertilizers, synthetic fibers, 
plastics, cattle feed, and as a raw 
material for various synthetic chem- 
icals, 

The Natrium location was selected 
due to the availability of hydrogen . 
supply and because industrial and 
agricultural outlets can be shy sea 4 
serviced from the West Virginia facil- 


ity. 

Columbia-Southern Chemical Cor- 
poration, a wholly-owned subsidiary 
of Pittsburgh Plate Glass Company, 
has basic chemical producing plants 
at Barberton, Ohio; Corpus Christi, 
Texas; Lake Charles, La.; and Bart- 
lett, Calif., in addition to its Natrium 
operations. 


Iced Corn Bag on Television 


HE iced corn bag made its tele- 
vision debut reecntly on the pro- 
gram, “A Woman’s Work .. .”, seen 
over Station WATV, Newark, N. J. 


Mrs. Margaret Shepard, Essex 

County Home Agent and Professor 

George Luke, New Jersey Agricul- 

tural economist, discuss the iced 
corn bag. 


* 
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sponsored by Union Bag & Paper 
Corp. The bag was spotlighted during 
a discussion between Mrs. Margaret 
Shepard, Essex County Home Agent, 
and her guest, Professor George Luke. 
A New Jersey agricultural economist, 
Professor Luke supervised the test- 
ing of these bags by New Jersey 
farmers last Summer. 

During the program Professor Luke 
cited the iced corn bag as one ex- 


ample of new marketing methods... 
all aimed at preserving the “just 
picked” flavor of fresh produce until 
it gets to the housewife’s dinner table. 
Made from three layers of wet 
strength paper, Union’s iced corn 
bag holds 52 ears of corn plus 15 to 
20 lbs. of ice. Packed as soon as it is 
picked, the ice in the bag keeps the 
corn from heating up and maintains 
its farm-fresh appearance 





C 


Bulletins on Tube Coils 


Four new two-page, two-color tech- 
nical bulletins describing the us- 
AlIRco water, blast heat, refrigerant 
and steam distributing tube coil lines 
have been issued by the United States 
Air Conditioning Corporation, Min- 
neapolis 14, Minn. 

Bulletin No. 67C deals with usAIRco 
extended surface coils for cooling and 
heating with water. This equipment 
is available in eleven standard nom- 
inal header lengths from 12 to 48 
inches, with any tube length from 1 
to 10 feet, and can be supplied with 
1 to 12 rows of tubes in depth. 

Bulletin No. 69C describes usAIRco 
direct expansion coils for use with 
Freon or similar refrigerants. These 
high efficiency extended surface plate 
fin coils are designated DX and are 




















available in eleven standard nominal 
header lengths from 12 to 48 inches, 
in any tube length from 1 to 10 feet 
and 1 to 8 rows of coils in depth. 

Bulletin No. 65C covers usAIRco 
blast heat coils, designed for heating, 
drying, tempering and other applica- 
tions where high or low pressure 
steam is the source of heat. Bulletin 
No. 66C presents a description and 
specifications of usAIRco steam dis- 
tributing tube coils, for use in heating 
applications where the steam supply 
is modulated. 

All three bulletins are attractively 
printed in color and_ illustrated 
throughout with pictures of the vari- 
ous models. Specification tables are 
included. Copies of any of these Bul- 
letins will be sent upon request to the 
manufacturer. 

For additional information, circle 
61 on Reader Inquiry Card. 


New Food Information 


HE latest issue of ‘‘Food’’, widely 

recognized, informative magazine 
published by Mojonnier Bros. . as 
a service to the industry, is now 
ready for distribution. Its twenty 
pease feature a diversified array of 
well-illustrated articles that reveal 
plant experiences with the most ad- 
vanced processing equipment, meth- 
ods and techniques designed to lower 
costs and improve production. Sub- 
jects and problems covered — all of 
which were specially planned for 
top interest to production manage- 
ment — make this newest edition of 























































































for Highest Quality 


LOOK TO REMPE} 












engineered to your requirements. 





Send us your problems for engineering 
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PIPE COILS © FIN COILS 
Sos Refrigeration, Air Conditioning, 
and Heating 
Rempe Coils are accepted in the industry as quality equipment 
that is built for long service without maintenance. Rempe 
Coils are used on the most difficult jobs and forgotten. This 
confidence has been earned the hard way—through proper em 
gineering, good quality materials and precision manufacturing. 














Carvings and Ice Punch Bowls themselves. 


: There’s no more off-season for Ice when you let our Ice 
Carvings Guides build all-season profits. You need to get 
set NOW for business coming from fall and winter social 
affairs. Ask for the whole profit story today, won’t you? 













NEW SWAN-- 
OLD STORY! 


The upright Swan 
is a new Ice Carvings 
guide—but Ice Carv- 
ings and Ice Punch 
Bowls tell many Ice 
Companies an old, 
much-loved story: 
PROFITS! 

Profits come 
through added ad- 
vertising impact, 
through entree to 
clubs, hotels, restau- 
rants not obtainable 
with ‘‘just’’ ice, 
through upped sales 
of party ice, which 
goes right along with 
Ice Carvings, and 
through sale of ice 


ICE CARVINGS COMPANY 


1146 North Les Palmes Hollywood 38, California 
Telephone HOllywood 9-5057 





Mm REMPE COMPANY 


348 N. Sacramento Bivd., Chieage 12, itl. 
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‘‘*Food”’ well worth having. A copy 
may be obtained from Mojonnier Bros. 
hy 4601 W. Ohio St., Chicago 44, II- 


For additional information, circle 
58 on Reader Inquiry Card 


Cutting Production Costs 


NEW edition of the book, ‘‘Cutting 

Production Costs with Electronic 
Controls’’ is announced by Photo- 
‘switch, Inc., Cambridge, Mass. This 
is a complete revision of the handbook 
that has become the “‘bible”’ of elec- 
tronic control for engineers, produc- 
tion executives and management per- 


sonnel, The 46 new case studies ex- 
plain clearly and factually how stand- 
ard packaged electronic controls have 
stn he many problems of as. 
counting, measuring, timing cy- 
cling, thereby achieving new efficiency 
through the use of electronic controls 
for types of industrial applications. 


For additional information circle 
No. 63 on Reader Inquiry Card. 


Freeze-Drying 


A illustrated ‘brochure describing 

thods and equipment for pre- 
sesiehiet materials by freezing them 
and then removing moisture under 
high vacuum has been issued by F. 
J. Stokes Machine Co., Philadelphia, 
Pa. The brochure explains that freeze- 
drying is a process for the preserva- 
tion of relatively labile substances so 
that they retain their original charac- 
teristics over periods of time which 
would otherwise impair or nullify 
their desired properties. Freeze dry- 
ing is a relatively simple process, it 
explains, the equipment moderate in 
first cost, inexpensive to operate, and 
adaptable to a variety of conditions. 
It is the modern practical form of an 
old experiment in which frozen solid 
surrenders its water content in the 
form of vapor. Various models are 
illustrated and described, as well as 
other equipment. 


For additional information, circle 
55 on Reader Inquiry Card. 
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News of PEOPLE 


MARK E. MOONEY, formerly vice- 
president and sales manager of Baker 
Refrigeration Corp. has joined the 
Typhoon Air Conditioning company 
as vice-president in charge of sales, 
according to an announcement by Don 





Mark E. Mooney 


V. Petrone, Typhoon executive vice- 
president. Mr. Mooney will assume 
charge of all sales and distribution for 
Typhoon. From 1937 to 1950 he was 
with Carrier Corporation in several 
assignments, including product man- 
ager. 


G. J. STECKER, president of Mer- 
chants Ice & Cold Storage Co., Louis- 
ville, Ky., will represent the refriger- 
ated warehouse industry on a panel 
of transportation experts from gov- 
ernment and industry, at the annual 
meeting of the National Defense 
Transportation Association. The pan- 
el discussion is scheduled for Tuesday 
morning, October 13. The meeting 
will be held at the Brown Hotel, 
Louisville, October 11-13. 


W. S. WATTS, president of the 
Eskimo Pie Corporation, Bloomfield, 
N. J. in planned anticipation of re- 
tirement December 31, 1953, has be- 
come executive vice-president of the 
company, and J. Louis Reynolds, for 
many years a_ vice-president, has 
succeeded Mr. Watts as president. Mr. 
Watts has been with the company 
continuously for 30 years and has 
been its president since 1935. 


Andrews Joins Sanford 


NOTHER change in refrigeration 
personnel occurred when R. T. 
“Ted” Andrews affiliated with San- 
ford Mechanical Equipment Company 
at Oakland, California, on September 
1, Ted, a member of California Chap- 
ter No. 1, NAPRE, San Francisco, will 
be sales engineer for this firm of man- 
ufacturers’ representatives. He will 
specialize in air filters, fan, pump and 
compressor bases, and air diffusers. 





DEATHS 





Arthur M. Greene, Jr. 


HE death of Arthur M. Greene, 

Jr., Dean Emeritus of Princeton 
University’s School of Engineering 
and one of the country’s best known 
figures in the field of mechanical en- 
gineering, occurred September 2. 
Death was attributed to a heart attack 
suffered while Dean Greene was 
swimming at Madison, Conn. 

Dean Greene, a native of Philadel- 
phia, Pa., who observed his 81st birth- 
day last February, was called to 
Princeton in 1922 from Rensselaer 
Polytechnic Institute to organize the 
School of Engineering as an educa- 
tional unit. By the time he retired 
from the Faculty in 1940 the Engi- 
neering School’s enrollment had more 
than quadrupled, jumping from 84 to 
almost 400 in the space of 18 years. 

Dean Greene, a member of : Phi 
Beta Kappa and Sigma Xi and also 
a member of several honorary engi- 
neering fraternities, was a prolific 
writer on technical subjects and was 
the author of a number of standard 
works, including Elements of Heating 
and Ventilation, Elements of Refrig- 
eration, Elements of Power Genera- 
tion and Elements of Hydraulic Power 
Generation. 


BENJAMIN WALDMAN, manager of 
the Boston Ice Co., Newton, Mass. 
died August 25. He was 56. He was 
a vice-president and director of the 
American Ice Co. of New York, chair- 
man of the New England Retail Fuel 
Institute, and a director of the Inde- 
pendent Oilmen’s Association of New 
England. 


Howarp M. Cuapin, former general 
manager of Birds Eye Division of 
General Foods died August 13 at his 
home in New York. Associated with 
General Foods since 1929, he was ap- 
pointed marketing manager of the 
Birds Eye Division in 1950. He was 
named general manager in 1952. 


Rosert L. GIvEN, Detroit Lakes, 
Minn., chairman of the board of the 
Fargo-Detroit Ice Company, died 
July 26. He became manager of the 
Fargo-Detroit Ice Company in 1939 
and purchased a controlling interest 
in 1946. 


S. M. ScHWELLER, chief engineer of 
Frigidaire Division since 1937, died 
at his home in Dayton, Ohio August 
14 at the age of 58. Mr. Schweller had 
been associated with Frigidaire since 
1921. 


Rosert Eart MAIN, owner of the 
Home Ice Service and resident of Los 
Angeles since 1888 died August 10. 
He was 69. 
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ICE PLANTS—WANTED & for sale 


USED EQUIPMENT -Continued 





FOR SALE—at real price. Dismantling the Green- 
ville Ice Plant. Diesel engines, motor and complete 
35 ton tank. International filter and ng teeating tank; 
all in good condition. Must be moved, Write for list. 
Greenville Ice Co., Greenville, Texas, 


FOR SALE—complete 70 -_ oe driven ice 

uae now in operation, Ohio city; to be removed 

remises. Includes 2 HRT | boilers and stokers, 

75 3K enerator direct connected to Erie Ball en- 

gine, ection ice scoring machine, 2 ice cubing 

0 Ag Write Box OT-5, c/o Industrial Refrig- 
eration, 435 N. Waller Ave., Chicago 44 


FOR SALE—Going Ice Business, including truck 
icing and Se car icing contract. Selling mor mare Lp 
capacity. in five 
Fiork 12 bon” A, ft. zero storage new 1588. In 

lorida. Write Box No. SP-15, Industrial Refrigera- 
tion, 435 N. Waller Ave., Chicago 4. 


FOR SALE—Ice plant situated on highway = 
at Festus, Missouri; in a growing community. 
tons rig eg two Yorks and one Frick ice me- 
chines; 360- 300% ice tank with ample sto: 

2000 blocks of ice; two Fairbanks-Morse, 1 af hp 
each, needle bearing engines. Two ice vendi 
tos, and one at plant, just ge i my Fly 

equipped. Selling entire out “y 
Ice & Supply Co., DeSoto, 


FOR ow fg gel 65 ton ice gies ant served by 
two roalroads. Brick and masonry building 16,500 
sq. ft. Three cork lined ice stora opvable for 
freezer storage. 2 Fairbanks Morse Diesels 150 h.p. 
each; 2 Vilter compressors; 2 freezin cals Coal 
yard’ and equipment—feed business a other lines. 
Corp. has tax advantages. Will sell entire business 
or machinery act w Located in Decatur, Ill., 
expected to be por in three years. Con- 
sumers Ice & Coal Co., 70 VanDyke, Decatur, Ill. 


BUSINESS OPPORTUNITY—Wishing to retire 
from active business which was established =! a 
in Media, County Seat of Delaware County, P 
wish to sell retail coal, feed, building pees Lh yy ‘do: 
mestic fuel oil and ice "delivery business. Five acres 
land, railroad sities. large stone construction ice 
storage. 4 dwelling houses on property. Thirty thou- 
sand gallon gapacity domestic. fuel oil storage. 40 
tons ice making capacity with sized ice equipment 
complete. Two electric driven Frick pte: Any rite 
o. > details, Media Coal & Ice Co. Inc., 

ia, Pa. 
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FOR SALE—” x 9” Frick come essor, high 
speed, FF | rebuilt. 36” x 15’ 
vertical condenser, 140-2” tubes. 30” x 16’ vertical 
condenser, 92-2” tubes. Both retubed since used. 36” 
x 16’ horizontal 8-pass 136-2” tubes. 4 46” x 15’, 
220-2” tubes, 10-pass. Both excellent condition. Also 
30” x 16’ receiver. Box SP-12, yr t Refrigera- 
tion, 435 N. Waller Ave., Chicago 44 


FOR SALE—30 ton York trunk 1¥P¢ complete ice 
making plant, gee drive. 7144x7%4 York with 
motor; 714x7% slow speed ork wit motor. 6x6 
Frick high ng 9x9 with synchronous motor; 9x9 
slow speed; 12x12 with synchronous motor; self- 
contained units. Ice cans, brine coolers, nsers, 
agitators, cranes, blowers. Parke Pettegrew & Son 
Co. 370 W. Broad St., Columbus 8, Ohio. 








oe SALE—Two 8x8 Frick slow speed ammonia 

pressors, flat belt —- ys condition. 

Both for $500.00. R. H. Bozman & Bros., Inc., 1050 
Granby St., Baltimore 2, Md. 





FOR SALE—Buckeye Diesel engine, 200 h.p., 514 
r.p.m., 4 sonar. Excellent condition. Westin e 
A.C. generator, hase, 60 cycle, with exciter. 1 
switch board RS ete. Kendallville Ice Co. Inc., 
Kendallville, Ind. 





FOR SALE—Troy 9”x9” —_, rs ps Frick 
7”x7” compressor, steam driven; jumps, 
steam driven. All in_ excellent EP ng ‘ontact 
Chief Engineer, West Jersey Hospital, Camden, N. J. 


FOR SALE—6x6 Worthington, also 10”x7” Worth- 
ington booster. 3x3, 4x4 If-contained Yorks. 15 
ton a shell & tube condenser. 5x5, 744x714, 8x8, 9x9 
Yorks, splash lubrication. 15 h.p. Freon compressor 
and motor, on base. Write E. PNiebling, 1586 St. 
Clair, Mt. Healthy, Cincinnati 31, Ohio. 








FOR SALE — COMPLETE ICE PLANTS 
20 tons tons. 


AMMONIA COMPRESSORS 
12'%4x14% York, % and % capacity control. 
8x8 York V-belt drive to 75 h.p. motor, with re- 
duced voltage starter. 
7%4x7% York, V-belt drive to 60 h.p. motor. 
6x6 York, hig zh speed. 
3x3 York & ran rick self contained units. 


MISCELLANEOUS EQUIPMENT 
130 bee 3 cylinder Superior Diesel engine, 600 


75 he. “motor, 720 r. Blowers, agitators, MG 
cans 11 La low pressure; 
111"224 "445" high pressure. f 
ass Vette eile 8 
“A” & Venan iladelphia 34, Pa. 
Phone GArfield 6-2221 , 





FOR ag Frick ammonia compressor, 360 
r.p.m. with 60 h Pe G.E. motor, with starting switch- 
. bbe ilter 3x3 compressor with motor, 
$150.00, 2 Hoffman air blowers, G17—7 Ibs. air per 
si with 1% hap. ball bearing motor, 3500 r.p.m., 

00.00 each. 4 Euclid electric hoist and crane with 
ne 50.00. 1 agitator, 3 h.p. 1750 r.p.m. $75.00. 
1 25 Ib. ice crusher less motor, $50.00; with 1 h.p 
motor, .00. 1 ammonia receiver OR" x19" ar $50.00. 
All ipment in good condi Can be seen in 
operation; all prices F.O.B. Nederland, Texas. Dial 
4879, liams Ice Co. ., Nederland, Tex. 

(PMENT 
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SALESMAN WANTED—Middleaged or  semi- 
retired refrigeration man familiar with 1.t. insula- 
tion to sell rofoam, Chicago area. Write for ap- 

es iving resume of experience. Room 1714, 

. Wacker Drive, Chicago 1, Ill. 


REFRIGERATION SALES ENGINEER 


Thoroughly experienced in ammonia field. essgpere 


opportunity for right man. Address Box SP-16, c 
Industrial  ‘amaaenaans 435 N. Waller Ave., Chi. - 


cago 44, I 








FRED OPHULS 
& ASSOCIATES 


Consulting Engineers 


112-114 West 42nd St. New York City 36 


Ice Meking and Refrigeration 
Industrie! Power Plants 


Reports, Appraisals and Management 








VAN RENSSELAER 
H. GREENE 


COMPLETE PLANT DESIGNS INCLUD- 
ING BUILDING AND EQUIPMENT 


11 PARK PLACE NEW YORK 7, N. Y. 








FOR SALE 
AMMONIA COMPRESSORS 


SLOW SPEED 
2—8 x8 Yorks 1—6x 6 York 
1—9 x9 York %I-—712 x 7¥2 York 
HIGH SPEED 
17% x 7% 1—5 x 5 XL 
Boker 1—7 % x 72 York 
1—8 x 8 Frick 1—9 x 9 Brick 
1—9 x 9 Artic 2—10 x 10 Yorks 


1—10 x 10 Frick 1—8 x 8 York 

1—6 x 6 York 

1—4x4 self contained FRICK 

1—10x10 FRICK with 125 H.P. Syn. Motor 

1—12x12 FRICK direct connected to 150 

. HP, Syn. Motor 

1—434x4 FRICK Booster Compressor 

2—sets twin 9x9 YORKS with 175 H.P. 
Syn. Motor 

1—set twin 10x10 YORK 225 H.P. Syn. 
Motor 


1—15 ton horizontal Condenser, 40 114” 
tubes, 30 ton capacity 

1—70 ton horizontel SHELL ond TUBE 

Condenser 

1—110 ton vertical Condenser, 210 2” 

1—30 MSAKER PREON Condensing Unit 
ton in 

1 ioe “sake raton Condensing Unit 

—30 ton in 

Two 1 vy ata . Motors 


mit TEAR Se, 3 
ice Plante 10-100 ton YORK trunk coils, 
condensers, coolers, pipe fittings 


KEHOE MACHINERY CORP. 


337 JELLIFF AVENUE 


Tel. BIGELOW 3-3231 
NEWARK 8, NEW JERSEY 














USED ICE PLANTS AND 
REFRIGERATING EQUIPMENT 


30 ton Ice Plant 368—300 Ib. Ice 
Cans—8 Can Pull—Electric Driven. 


40 ton Ice Plant 552—300 Ib. Ice 
Cans—6 Can Pull—Diesel Driven. 


85 ton Ice Plant 1040—300 Ib. Ice 
Cans—26 Can Pull—Diesel Driven. 

3—1214” x 14144” Y-28 York Ammonia 
Compressors—D.C. 175 H.P.—200 
R.P.M. Synchronous motors. 

2—10” x 10” Y-28 York Ammonia 
Compressors D.C. 100 H.P.—300 
R.PM.—Synchronous motors. 

2000—11” x 22” x 47”—300 Ib. Ice 

Cans Excellent Condition. 


$00—11” x 22” x 51”—300 Ib. Ice 
Cans Excellent Condition. 


AMMONIA COMPRESSORS 
3” x 3” to 1214” x 1414” 

Shell and Tube Ammonia Condensers, 
Brine Coolers, Receivers, Traps, 
Valves and Fittings. 

1—Miller Perfection Ice Scoring Ma- 
chine. 

Write, wire or cable us on any equip- 

ment you need. 


77-79 Alexander Street Yonkers, N. Y. 
Yonkers 8-8118-9 Coble Address: ENEQCO 
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The Book of 


“Refrigeration 
Knowledge” 


Basic Refrigeration is designed to 


give a good working knowledge of 
modern refrigeration principles, 


equipment and its operation. Be- 
ginning with the fundamentals and 
generally understood materials, it 
progresses through basic details of 
equipment to application, operation 
and servicing of systems. 








BASIC REFRIGERATION 


PRINCIPLES @ PRACTICE e OPERATION 


By Guy R. King 








29 Chepters—340 ILLUSTRATIONS 
526 PAGES : 


COVERING THESE SUBJECTS 


Fundamentals 
Compression System of 
Refrigeration 
Refrigerants 
Expansion Vaives 
Evaporators 
Compressors 
Condensers 
Flow Equipment 
Electric Controls and 
Centro! Vaives 
Lubrication 
Defrosting Methods 
Compressor Drives 
Food Preservation 
Operating Altitude and Its Effect 
Servicing Absorption Systems 
Refrigerated Enclosures The Refrigeration Code 


instruments and Meters 
Heat Calculations 
Humidity in 
Refrigeration 
Compressor 
Caleulations | 
Compressor 
Calculations tt 
Refrigerant Lines— 
Pressure Drops 
Brine in Refrigeration 
Liquid Cooling 
Complete Systems 
Carbon Dioxide— 
Ory lee 





Different refrigerants and the vari- 
ous sizes of equipment are all given 
equal treatment. There are no 
complicated formulae or mathe- 
matics in the book. It develops the 
subject in logical step-by-step 
method with clear explanation of 
all factors. 


Special drawings supplement the 
material in the text and explain 
basic factors. Of some 340 illustra- 
tions, the majority are special 
drawings which detail fundamental 
points in an easily understood 
fashion. Frequent examples are 
worked out in the text to show 
step by step solutions. 

How automatic controls operate 
and what they do in the system are 
explained in simple terms. Parts 
and their functions are shown. 
This important field, in present- 
day refrigeration, is covered in a 
fashion that tells how to use con- 
trols and keep them operating to 
good advantage. 


Send for this Book—-$6.00 


NICKERSON & COLLINS CO., 433 N. Waller Ave., CHICAGO 44 
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Excessive sweat patterns after 24- 
hour period at three different lev- 
els of temperature and humidity. 
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These two upright model freezers have just under- 
gone testing in Armstrong’s Life Test Rooms. In the 
Sweat Pattern Room they have been subjected to 
combinations of temperature and humidity ranging 
from average to severe. Each combination was 
maintained for 24 hours. At the end of each period, 
the pattern of condensation that occurred on the 
cabinet exteriors was outlined in crayon. 

Both freezers were test models for future produc- 
tion and each incorporated a different design detail 
the manufacturer wished to explore. Excessive con- 
densation on Model A ruled out one experimental 
design feature. Model B, however, showed a satis- 
factory condensation pattern and the new feature 
being tested was adopted. 

Like many other manufacturers, this company was 
taking advantage of Armstrong’s standing offer to 
evaluate the performance of refrigerated equipment 
in our Life Test Rooms. Here, your units can be put 
through a series of tests that will reveal in three 
months how well they will perform after about five 
years of actual service. 

Armstrong’s Life Test Service can help equipment 
manufacturers in many different ways. If you are 


Tests like these 
can help you build 
better equipment 


Sweat patterns show only after 
B 24-hour period at 85 F. and 90% 
R. H. Performance satisfactory. 








Po sy 
\ 


90%rh, 








overbuilding, the Life Test may help you simplify 
design and save money. If you are underbuilding, 
the weaknesses of your product will be detected. 
Errors in workmanship or assembly are also quickly 
brought to light. 

All Life Test results are confidential. There is no 
charge for this service. The only requirement is that 
one of the models you submit be insulated with one 
of Armstrong’s Equipment Insulations—LK® Cork- 
board, Fiberglas, or Temlok®. For more 
information, write Armstrong Cork Com- 
pany, 3010 Skye Drive, Lancaster, Penna. 

* ® OCFCorp. 


ARMSTRONGS EQUIPMIENT INSULATION 


LK CORKBOARD : 


FIBERGLAS: 
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JAMISON DOORS INSTALLED 
IN NEWEST UNIT OF 
U.S. COLD STORAGE CORP. 


FORK-LIFT TRUCKS permit rapid movement fn and out of the 
cold storage rooms along this loading dock. 


The U. S. Cold Storage Corp. has equipped its Jamison’s exclusive hardware and rigid box- 
splendid new Omaha plant entirely with Jamison _ girder construction stand up under the heavi- 
modern Series ‘'50’’ Cooler and Freezer Doors. This est punishment of electric truck operation. At 
new warehouse combines the latest in design, this installation, the Series ‘‘50’’ doors meet a 
methods and equipment. It has 2,000,000 cubic wide range of storage requirements. The 5-by- 
feet of refrigerated space and a storage capacity of 8&foot opening permits faster and easier han- 
25,000,000 pounds. dling by lift trucks. 





There are 26 Jamison doors in the warehouse. 
Twenty-two open onto the loading dock with 
eleven on the track dock and eleven on the 
truck dock. Request Catalog No. 3 for details 
and specifications. Jamison Cold Storage Door 
Co., Hagerstown, Md., U.S. A. 


THESE UNUSUALLY WIDE doors permit rapid move- 
ment of heavy loads by means of hand trucks 
as well as electric trucks. 


THE LEADER FOR OVER FIFTY YEARS 
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